Steptoi:  Valley  S^rELTiNG  Wouks,  Eoasteis 

cooled  center  columns;  and  arms  on  the  system  of  one 
of  F.  Kle])ctko’s  numerous  dcsiiins  and  })atents.  The 
plant  was  run  at  first  on  two  classes  of  concentrates,  one 
from  the  Veteran  mine  of  the  (himberland-Fly  com¬ 
pany  and  the  other  from  the  Eureka  pit  of  the  Xevada 
Consolidated  companv.  The  Veteran  concentrates  ran 
about  Cu,  h.4%;  SiO,,  2G.8;  Fe,  28.8;  ALO,,  3.6;  S, 
28.0%  ;  and  the  Nevada  Consolidated  concentrates  about 
Cu,  16.85%  ;  SiO,„  20.7;  Fe,  21.8;  AFO.„  4.0;  S,  26.5. 
These  were  ])roduced  in  about  equal  amounts  which  gave 
an  average  of  about  Cu,  13.1%  ;  SiO.,  28.2;  Fe,  25.3; 
Al.Oa,  3.8;  S,  27.2%. 

AVatei!  Cooling  Cut  Out  to  Save  Heat 

This  required  roasting  for  a  45%  matte,  to  about  8% 

S  in  calcines  or  70.5%  elimination  of  S.  Under  these 
conditions  there  was  enough  heat  generated  to  make  them 

♦Superintendent,  Steptoe  Valley  Smeltinp  &  Minins  Co., 
McGill,  Nev. 


Blast  AFaix,  Fan  in  Center  of  Building 

circulation  and  substituting  air  fiy  that  purpose,  as  had 
been  the  practice  at  Campo  Seco  in  California,  was  tried. 

He  drilled  several  2-in.  holes  in  that  part  of  the  center 
column  which  projected  below  the  bottom  of  the  furnace, 
to  allow  air  to  enter  the  hollow  space  in  the  columns 
which  had  been  used  for  the  pipes  and  the  water  circu¬ 
lation.  He  also  drilled  holes  in  the  ends  of  the  hollow 
arms  in  the  three  lower  hearths.  This  allowed  the  stack 
draft  to  pull  air  up  through  the  center  column  and  out 
through  the  arms.  Then  he  tried  a  small  air  jet  blowing 
into  a  wind  bo.v  surrounding  the  projecting  end  of  the 
center  column,  where  the  holes  were,  to  force  more  air 
in  than  the  light  draft  from  the  stack  would  induce.  The 
results  were  encouraging.  But  we  feared  that  the  cost 
of  repairs  might  overbalance  the  cost  of  fuel  saved.  The 
concentrates  as  fed  to  the  roasters  carried  abend  10% 
moisture,  and  heat  in  addition  to  that  from  roasting  had 
to  be  supplied.  This  was  done  by  shoveling  coal  as  re¬ 
quired  into  the  third  hearth.  This  system  was  tenta- 


By  S.  S.  Sorensen* 


SVXOPSIS — A  desenption  of  the  improvemenlf  bp 
which  the  McDouyall  rocislers  at  the  Steptoe  plant  were 
brought  from  dO  to  100  tons  daily  capacity. 

♦  ♦ 

The  roasting  plant  of  the  Steptoe  Valley  Smelting  & 
Mining  Co.  consists  of  sixteen  18-ft.  six-deck  McDougall 
furnaces  of  xVlIis-C'halmers  standard  design  and  make. 
I'liey  were  supjilied  with  coal-fired  fireboxes,  placed 
on  the  ground  floor  and  connected  by  a  brick  fine 
to  an  opening  on  the  bottom  hearth.  They  had  water- 


almost  self-roasting.  The  fireboxes  were  mostly  used  for 
starting  up  and  the  water  cooling  was  beneficial  and  even 
necessary  when  on  A'eteran  concentrates  alone.  At  times 
when  A'eteran  concentrates  were  not  roasted,  all  concen¬ 
trates  were  from  Copper  Flat  ore.  The  sulphur  content 
was  reduced  and  with  the  higher  tenor  in  copper  the 
elimination  had  to  be  less.  Consequently  auxiliary  firing 
had  to  be  adopted.  On  the  suggestion  of  W.  M.  Barker 
who  was  at  the  time  master  mechanic  at  the  smelting 
plant,  the  plan  of  saving  heat  by  cutting  out  the  water 
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tively  and  slowly  substituted  for  water  cooling  till  we 
saw  that  the  repairs  were  not  going  to  outweigh  the 
heat  saving  and  increase  of  tonnage  obtained.  Our  next 
step  was  to  put  a  small  fan  to  provide  forced  blast  of 
two  or  three  inches  of  water  not  only  for  better  cooling 
of  center  columns  and  arms  but  by  blowing  down  on  the 
charge  to  promote  more  active  oxidation.  The  evidence 
of  this  activity  is  visible  in  the  extra  flame  or  extra  glow 
from  the  calcines  where  the  air  impinges.  Finally  a  big 
fan  of  about  25,000  cu.ft.  capacity  at  3i/^-in.  pressure 
was  put  in  to  supply  all  the  furnaces. 

When  oil  was  substituted  for  coal  at  our  reverberatories 
we  soon  followed  suit  at  the  roasters.  This  made  firing 
and  the  regulation  of  firing  easy  and  enabled  us,  by  forc¬ 
ing  the  firing,  to  counteract  the  high  percentage  of  mois¬ 
ture.  Our  tonnage  per  furnace  per  day  was  increased  by 
these  improvements  from  50  tons  to  about  90  tons.  The 
next  step  was  to  build  the  floor  of  the  first  hearth  of 
cast  iron,  which  has  given  an  increase  in  capacity  to  over 
100  tons  per  furnace  day.  We  are  now  putting  on  two 
extra  hearths  in  order  to  get  an  open-top  drying  floor 


believed  that  this  material  will  be  attractive  to  blast  fur¬ 
naces,  particularly  in  the  Virginia  and  Southern  dis¬ 
tricts.  If  the  present  plant  proves  a  commercial  success, 
its  capacity  will  be  enlarged. 

Workmen's  Compensation  and  Em¬ 
ployer's  Insurance  in  California 

The  workmen’s  compensation,  insurance  and  safety  act 
passed  by  the  California  legislature  May  9,  1913,  creates 
an  industrial  accident  commission,  composed  of  three 
members  to  be  appointed  by  the  governor,  from  the  state 
at  large,  within  30  days  from  Jan.  1,  1914.  If  signed 
by  the  governor  the  bill  will  become  a  law  and  enforced 
on  and  after  that  date.  The  act  creates  also  a  state  com¬ 
pensation  insurance  fund,  to  be  administered  by  the  in¬ 
dustrial-accident  commission.  An  appropriation  of 
$187,470  is  provided  for  carrying  out  the  provisions  of 
the  act.  The  act  applies  to  mines  and  mining  plants  as 
well  as  to  other  industries.  There  is  created  a  liability 


Stkptok  liOASTKHs.  Cast-Iuon  llf^AUTH,  Top  ViKW  Cast-Iijon  Hkahth  from  Under  Side 


similar  to  those  adopted  by  Wedge  and  Herreshotf.  44iis 
is  not  only  to  increase  the  caj)a(  ity  of  the  furnace  but  to 
keep  a  large  i)art  of  the  moisture  out  of  the  flue  gases, 
which  have  i)roved  so  destructive  that  we  are  now  build¬ 
ing  a  new  roaster  stack. 

K 

Pyrites  Co,’s  Plant 

A  plant  for  the  treatment  of  iron  pyrites  to  render  it 
suitable  for  blast-furnace  use,  is  being  I)uilt  at  Roanoke, 
A^a.,  by  the  Pyrites  Co.,  Ltd.  (Iron  Trade  Review,  June, 
12,  1913),  and  operations  will  be  inaugurated  witliin  the 
next  few  weeks.  The  company  building  the  plant  is  as¬ 
sociated  with  the  interests  controlling  the  Rio  Tinto  mine? 
of  Spain,  as  noted  in  the  Journal  of  June  20,  1912, 
which  ship  iron  jn'rites  to  this  country  in  large  quantities, 
principally  to  manufacturers  of  sulphuric  acid.  After  the 
ore  has  been  used  by  these  acid  manufacturers  and  the 
sulphur  obtained,  the  residue  is  to  be  collected  at  the  new 
Norfolk  plant,  where  the  copper  will  be  removed  and  the 
material  sintered  for  the  reclamation  of  the  iron.  The 
sintering  of  the  ore  will  be  carried  out  in  a  unit  of  the 
Dwight  &  Lloyd  type,  which  will  be  of  150-ton  size.  Since 
tbe  pyrites  ore  contains  60%  or  over  of  iron,  and  the 
sintered  product  will  be  about  0.02%  in  phosphorus,  it  is 


on  the  part  of  cmj)loyers  to  compensate  employees  and 
their  dependents  for  accidental  injury  or  death,  irrespec¬ 
tive  of  the  fault  of  either  party.  The  act  requires  safet\ 
in  all  employment  and  i)laces  of  employment ;  requires 
reports  of  industrial  accidents;  provides  for  the  enforc¬ 
ing  of  its  provisions  and  penalties  for  offenses  by  employ¬ 
ers  and  their  officers  and  agents  and  employees. 

The  liability  for  compensation  is  without  regard  to 
negligence  on  the  part  of  the  employee,  ])rovided  it  is 
not  caused  by  intoxication  or  willful  misconduct.  The 
compensation  includes  medical,  surgical  and  hospital 
treatment.  If  the  accident  caused  disability  the  indem¬ 
nity  shall  be  payable  in  advance  on  the  fifteenth  day 
after  the  injured  employee  leaves  work  as  a  result  of 
the  injury,  and  thereafter  not  less  frequently  than  twice 
each  calendar  month  unless  otherwise  ordered  by  the 
commission.  If  the  period  of  disability  does  not  result 
longer  than  two  weeks  no  indemnity  shall  be  recover¬ 
able.  If  the  period  is  longer  than  two  weeks,  there  is 
no  indemnity  for  the  first  two  weeks  of  the  disability. 
Indemnity  for  disability  is  payable  as  follows:  For  total 
disability,  65%  of  the  average  weekly  earnings;  for  j)ar- 
tial  disability,  65%  of  the  weekly  loss  in  wages.  The 
aggregate  indemnity  for  a  single  injury  causing  tem¬ 
porary  disability  shall  not  exceed  three  times  the  average 
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animal  earnings  of  the  employee  and  the  period  not  to 
exceed  340  weeks  from  the  date  of  the  accident.  If 
the  accident  causes  permanent  disability  the  percent¬ 
age  of  disability  shall  be  determined,  and  the  indemnity 
computed  on  the  basis  of  65%  of  the  average  weekly 
earnings  for  periods  graduating  from  40  weeks  for  a  10% 
disability  to  340  weeks  for  a  60%  disability.  Disabilities 
of  70,  80,  90  and  100%  are  based  on  the  240-week  per¬ 
iod  with  an  additional  percentage  of  the  weekly  earnings 
ranging  from  10%  to  40%,  for  the  remainder  of  the  life 
of  the  disabled  employee. 

There  is  also  jirovided  indemnity  for  permanent  dis- 
aliilities  intermediate  to  those  above  mentioned,  based 
upon  65%  of  the  average  weekly  earnings  and  varying 
in  periods  according  to  the  percentage  of  disability.  If 
the  accident  causes  death,  either  with  or  without  dis¬ 
ability,  the  death  benetit  shall  be  payable  on  a  basis  of 
65%  of  the  average  weekly  earnings  as  follows;  Tn  case 
the  deceased  employee  leaves  a  ])erson  or  i)ersons  wholly 
dependent,  the  total  death  benetit  and  disability  indem¬ 
nity  should  be  equal  to  three  times  the  annual  earnings, 
the  annual  earnings  to  be  taken  at  not  less  than  $333.33 
nor  more  than  $1666.66.  In  case  the  deceased  employee 
leaves  no  person  wholly  dej)endent,  but  one  or  more  ])er- 
sons  partly  dependent,  the  death  benetit  is  ])rovided  on 
the  basis  of  ])ereentage  of  the  annual  amount  devoted 
by  the  deceased  employee  to  the  support  of  such  depend¬ 
ents.  If  no  dependent  is  left,  the  death  benetit  shall  be 
for  burial  services  not  exceeding  the  cost  of  $100,  and 
such  other  death  benetits  as  may  he  ])rovided  by  law. 

Proceedings  for  the  collection  of  indemnity  must  be 
commenced  within  six  months  and  for  collections  of  death 
henetits  within  one  year.  If  incapacity  from  accident  is 
not  |)roved  to  have  resulted  the  commi.ssion  may,  instead 
of  dismissing  the  api)lication,  award  nominal  ijidem- 
nity  if  it  ai)pears  that  disability  is  likely  to  result  at  a 
future  time.  At  the  time  of  making  the  award  or  any 
time  thereafter  the  commission  on  its  own  motion  may 
(ommute  the  compensation  to  a  lump  sum,  if  it  appears 
to  he  necessary  for  the  protection  of  the  ])erson  entitled 
to  it  or  for  the  best  interest  of  either  ])arty. 

■Xothing  in  this  act  shall  affect  the  organization  of  any 
mutual  or  other  insurance  company  or  any  existing  con¬ 
tract  for  insurance  against  liability  for  the  com])en- 
sation  ))rovided  for  by  this  act.  Liability  for  com])ensa- 
tion  shall  not  be  reduced  or  affected  by  any  in.siirance, 
contribution,  or  other  benetits  due  to  or  received  by  the 
person  entitled  to  such  comi)ensation,  excei)t  under  cer¬ 
tain  })rovisions.  Contracts  made  by  the  employer  for 
insurance  against  liability  for  compensation  must  show 
that  the  insurance  carrier  shall  be  directly  and  primarily 
liable.  Such  poli(*y  shall  also  provide  that  the  employee 
shall  have  a  first  lien  upon  any  amount  which  shall  be- 
(*ome  owing  on  account  of  such  policy  to  the  employer 
from  the  imsurance  carrier,  but  in  case  of  legal  inca])acity 
or  inability  of  the  employer  to  receive  the  amount  and 
pay  it  over,  the  insurance  carrier  shall  pay  the  same  di¬ 
rectly  to  the  em])loyee  or  his  de))endents. 

The  comy)ensation-insu ranee  fund  created  and  estab¬ 
lished  by  this  act  is  without  liability  on  the  part  of  the 
state  beyond  the  amount  of  the  fund.  The  purpose  is 
to  in.sure  employers  against  liability  for  compensation 
under  this  act,  and  to  insure  to  employees  and  other  per¬ 
sons  the  compensation  fixed  by  the  act.  It  shall  be  a 
revolving  fund  to  consist  of  such  specific  appropriations 


as  the  legislature  may  from  time  to  time  make  or  set 
aside  for  its  use,  and  all  premiums  received  for  compen¬ 
sation  insurance  issued,  and  also  all  moneys  belonging  to 
the  fund  and  all  interest  earned.  The  fund  shall  be 
applicable  to  the  payment  of  losses  sustained  on  account 
of  insurance  and  to  the  payment  of  salaries  and  other 
expenses.  In  the  name  of  the  state-compensation  insur¬ 
ance  fund,  the  commission  may  sue  and  be  sued  in  all 
the  courts  of  the  state;  may  make  and  enter  into  obliga¬ 
tions  relating  to  the  fund;  may  invest  and  reinvest  the 
money  belonging  to  the  fund;  and  conduct  all  business 
and  affairs  in  relation  thereto  whether  specifically  desig¬ 
nated  by  the  act  or  in  addition  thereto.  The  manager  of 
the  fund  may  enter  into  contract  of  insurance,  insuring 
both  employers  and  employees  in  the  matter  of  compensa¬ 
tion ;  may  sell  annuities  covering  compensation  benefits; 
may  decline  to  insure  any  risk  in  which  the  minimum  re¬ 
quirements  of  the  commission  with  regard  to  c-onstruc- 
tion,  equipment  and  operation,  are  not  observed  or  any 
risk  which  is  beyond  the  safe  carrying  of  the  fund;  may 
reinsure  any  risk  or  any  part  thereof ;  may  inspect  and 
audit  the  payrolls  of  employers  applying  for  insurance; 
and  make  rules  for  settlements  of  claims  against  the 
fund;  and  contracts  with  physicians,  surgeons  and  hos- 
])itals  for  treatment  and  care  of  injured  per.sons  entitled 
to  benefit  from  the  fund.  The  commission  shall  fix  the 
rates  to  be  charged  for  insurance  determined  upon  such 
percentage  of  the  payroll  of  an  employer  which,  on  the 
average,  shall  ])roduce  a  sufficient  sum  when  invested  at 
3^%  interest.  The  insurance  contracts  may  be  either 
limited  or  unlimited.  The  treasurer  of  the  state  shall  be 
the  custodian  of  all  the  money  and  securities  belong¬ 
ing  to  the  fund  except  as  otherwise  provided. 

Counties,  cities,  .school  districts  or  other  public  (‘or- 
])orations  within  the  state  may  insure  against  liability 
for  a  compensation  with  this  fund,  and  not  with  any 
other  insurance  carrier  unless  this  fund  shall  refuse  to 
accept  the  risk. 

Every  employer  shall,  under  this  act,  furnish  employ¬ 
ment  which  .shall  be  safe  for  the  employees,  and  places 
of  employment  which  shall  he  safe,  and  shall  furnish 
and  use  safety  devices  and  safeguards,  aiid  ado])t  and  use 
such  ju’actices,  means,  methods,  operations  and  processes 
as  are  rea.sonably  adequate.  No  employer  shall  require  or 
permit  an  employee  to  be  employed  in  a  place  which  is 
not  safe,  nor  eomstruct  any  place  of  employment  that  is 
not  safe.  The  commi.ssion  is  vested  with  full  power  and 
jurisdiction  and  shall  have  supervision  over  every  em- 
])loynient  and  place  of  employment  as  may  be  necessary 
to  adequately  eiiforce  all  laws  regarding  safety  and  the 
protection  of  life.  The  commission  shall  have  power  to 
prescribe  safety  devices  or  methods  of  protection  and  fix 
rea.sonable  standards  and  modify  and  enforce  reasonable 
orders  for  the  installation  and  operation  of  means  or 
methods  of  protection,  and  order  rea.sonable  .standards  for 
con.struction,  repair  and  maintenance  of  .safe  places  of 
employment.  The  time  and  place  for  holding  a  hearing 
for  the  purpose  of  issuing  general  safety  orders  shall  be 
advertised  in  daily  newspapers  in  San  Francisco  and 
Ijos  Angeles. 

This  act  does  not  deprive  boards  of  supervisors  or 
trustees  or  other  public  corporations  of  any  power  or 
jurisdiction  over  places  of  employment;  but  a  standard 
of  safety  fixed  by  the  commission  shall  be  con.strued  in 
connection  with  any  local  order  relative  to  the  .'^ame  mat- 
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ter.  The  commission  shall  have  power  to  establish  and 
maintain  museums  of  safety  and  hygiene,  in  which  shall 
be  exhibited  safety  devices  and  other  methods  for  pro¬ 
tection  of  life  and  safety  of  employees,  and  to  publish 
and  distribute  bulletins;  to  cause  lectures  to  be  delivered 
and  illustrated  for  the  information  of  the  employer  and 
employees  and  the  general  public,  in  regard  to  cause  and 
prevention  of  accidents.  The  commission  shall  have 
power  to  appoint  advisers,  without  compensation,  to  as¬ 
sist  in  establishing  standards  of  safety.  The  secretary, 
assistant  secretary  and  inspectors  appointed  by  the  com¬ 
mission  shall  have  all  the  powers  of  jK'ace  officers.  Th;.' 
commission  may  try  any  or  all  issues  in  any  proceedings 
before  it  and  may  appoint  referees.  Appeal  may  be  had 
from  the  findings  of  the  commission  only  to  the  supreme 
court  and  court  of  appeals  of  the  state. 


It  has  been  suggested  that  the  exposition  of  mining 
operations  proper,  that  is  to  say  })rospecting,  develop¬ 
ment  and  ore  extraction,  })resents  some  difficulty.  It 
may  be  said  that  the  science  and  art  of  mining  is  a  con¬ 
tinuous  overcoming  of  difficulties  and  we  confidently  look 
to  the  i)roven  ingenuity  and  resourcefulness  of  the  miner 
to  devise  ways  and  means  of  illustrating  tlie  everyday 
mining  processes.  Machinery  plays  an  important  part 
ill  the  operating  end  of  mining  and  we  expect  to  de¬ 
velop  an  interesting,  instnutive  exhibit  of  mining  ma¬ 
chinery  with  a  reasonable  proiiortion  of  on^^aiive  features. 

Fortunately  we  have  the  metalluv<'i<  a.i  and  manufac¬ 
turing  side  to  draw  on  for  operating  o'lMbits.  Plans  are 
under  way  for  working  exhiliits  in  copper  smelting,  gol  1 
milling  and  the  manufacture  of  niter.  Metallurgical 
processes,  the  production  and  manufacture  of  cement  and 
clay,  gem  cutting,  the  iiroduction  of  crude  oil  and  the 
manufacture  of  its  derivatives  and  byproducts  furnish 
a  large  and  interesting  field  for  exhibitors. 


The  Panama-Pacific  Exposition 

Charles  E.  van  Barneveld,  chief  of  the  Department  of 
Mines  and  Metallurgy,  has  issued  a  circular  letter  to  the 
mining  engineering  papers,  of  which  the  following  is  the 
main  jiart: 

The  following  brief  resume  will  give  the  status  of  the 
exposition  to  date.  The  foundation  for  the  fourth  Inter¬ 
national  Ex])osition  to  be  held  in  this  country  was  laid 
in  the  raising  of  an  original  fund  of  $17,500,000,  which 
amount  was  ])ledged  to  it  by  the  ])cople  of  San  Francisco 
before  Congress  was  asked  to  give  it  governmental  recog¬ 
nition. 

In  addition  to  the  popular  subscription  fund,  the  State 
of  (’alifornia  has  appropriated  $5,000,000  to  aid  the  ex¬ 
position,  and  the  City  of  San  Francisco  has  authorized 
$5,000,000  worth  of  bonds  for  the  same  purpose.  xVp- 
proximately  $5,000,000  more  is  assured  through  county 
tax  levies  of  6c.  on  each  $100  assessed  valuation  to  raise 
funds  for  county  displays  at  the  ex])osition. 

('onstruction  work  on  the  exhibit  })alaces  is  in  full 
swing  and  all  buildings  will  be  completed  by  the  end  of 
June,  1911.  The  organization  of  the  Division  of  Ex- 
liibits  is  comj)leted,  tbe  last  dei)artment  to  be  organized 
being  Mines  and  Metallurgy.  This  exposition  will  be 
ready  to  receive  all  i)articipants  in  July,  1914 — eight 
months  before  the  opening  day,  Feb.  20,  1915.  Exhibits 
of  every  character  from  every  pail  of  the  world  may  be 
landed  directly  at  the  exposition  docks.  The  same  facili¬ 
ties  will  be  offered  in  the  case  of  railway  shipments,  which 

will  enable  cars  to  be  lightered  from  the  various  tide-  BALowix-WKsTixoirousK  Loc’omotivk  at  Timuku  Butte 
water  terminals  of  the  railroads  to  the  exposition.  There 
will  be  railroad  tracks  about  tbe  grounds  and  into  the 
buildings,  and  large  openings  will  be  provided  in  the 
buildings  to  admit  the  large  exhibits. 

The  exhibits  in  this  exposition  will  be  installed  accord¬ 
ing  to  a  modern  classification  and  according  to  modern 
methods.  A  copy  of  the  official  classification  and  of  a 
pamjdilet  entitled  “Information  for  Exhibitors”  may  be 
obtained  by  aj>))lication  to  the  chief  of  tbe  department. 

The  natural  resources  will  of  course  be  exhibihal  by 
the  states  of  the  Union  through  their  several  state  com¬ 
missions  and  by  tbe  various  nations  through  their 
accredited  commissions  and  representatives.  It  is  ho])ed 
that  each  country  and  state  will  make  a  carefully  selected 
exhibit,  emphasizing  its  distmetive  mineral  product, 
thereby  eliminating  the  usual  duplication — the  horror  of 
an  endless  row  of  cases. 


Journal 


St.,  where  switching  connections  have  been  established 
with  the  different  railroads. 

The  mechanical  parts  of  this  locomotive  were  built  by 
the  Baldwin  Locomotive  Works,  Fhiladcli>hia,  Penn.  The 
electrical  equipment  is  of  the  latest  tyjic  for  this  class  of 
service,  consisting  of  four  90-hp.,  500-volt,  commutating- 
pole  motors  especially  designed  to  give  good  commuta¬ 
tion  to  all  loads  found  in  normal  service,  and  a  unit 
switch-control  system,  and  was  furnislu'd  by  tbe  AVesting- 
house  Electric  &  Mfg.  Co.,  East  Pittsburgh,  Pennsyl- 
vani.'i. 


Th»“  I’pruvlnn  Petroleum  Output  in  1012  l.s  stated  to  have 
been  214,947  tons  (“Daily  Consular  and  Trace  Reports,’’  May 
22,  1913).  The  wells  are  shallow  and  the  flow  Irregular,  and 
the  British  minister  at  Dima  says  that  there  may  be  a  swing 
of  50%  either  way  in  1913. 
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Aluminum  Precipitation  at  Deloro,  Ontario 

By  S.  F.  Kirkpatrick* 


SYNOPSIS — A  description  of  the  first  commercial  ap¬ 
plication  of  aluminum  dust  for  precipitating  silver  from 
cyanide  solutions.  It  was  used  at  the  Deloro  works,  when 
cyanide  solutions  were  used  to  recover  silver  from  ex¬ 
tremely  high-grade  ore  and  speiss.  The  need  for  violent 
agitation  to  submerge  the  aluminum  dust  was  demon¬ 
strated  and  success  followed.  The  free  use  of  patents 
secured  on  parts  of  the  process  is  offered. 

♦  ♦ 

In  the  Journal  of  ^lay  10,  1913,  p].  M.  Hamilton 
discussed,  in  an  interesting  paper,  the  use  of  aluminum 
as  a  precipitant  of  silver  at  the  Nipissing  mill  in  Cobalt. 
I  have  read  the  paper  with  much  pleasure,  as  for  sev¬ 
eral  years  I  have  advocated  the  use  of  this  precipitant  for 
these  silver  ores,  if  for  no  others. 

It  may  not  be  generally  known  that  up  to  the  present, 
excluding  the  Nipissing  bullion,  over  14,000,000  oz.  of 
silver  have  been  precipitated  by  aluminum  from  cyanide 
solutions.  Most  of  this  has  been  recovered  by  the  Deloro 
Mining  &  Reduction  Co.  through  the  cyanidation  of  Co- 
halt  high-grade  ores  or  speiss  produced  from  these  ores, 
and  a  minor  portion  by  the  O’Brien  mill  treating  low- 
grade  Cobalt  ores.  A  few  notes  in  connection  with  the 
commercial  development  of  this  process  may  be  of  in¬ 
terest. 

System  Devised  through  Requirements  of 
CoRAi.T  Ores 

In  1906,  I  undertook  some  experiments,  with  the  as¬ 
sistance  of  the  Ontario  Bureau  of  Mines,  on  the  ores  of 
the  Timiskaming  district  in  order  to  develop  a  com¬ 
mercial  })rocess  of  treating  them  and  saving  the  by¬ 
products.  p]xperiments  showed  that  the  ores  were  fairly 
amenable  to  cyanidation  even  when  they  contained  2000 
to  4000  07..  silver  per  ton,  but  the  cyanide  consumption 
was  heavy  and  zinc  was  not  an  ideal  precipitant,  tend¬ 
ing  to  foul  the  solutions  and  give  a  bullion  below  mar¬ 
ket  requirements.  Considering  these  questions  I  was 
struck  with  the  claims  advanced  by  jMoldenhauer,  for 
aluminum  as  a  precipitant.  I  substantiated  these  claims 
and  found  that  the  difficulties  experienced  by  the  earlier 
experimenters  could  be  overcome  by  the  use  of  the  metal 
in  the  form  of  dust.  The  commercial  application  of  the 
process  was  introduced  by  the  Deloro  Mining  &  Reduction 
Co.  in  1908,  and  has  been  in  use  ever  since. 

Assay  for  Silver  ry  Cyanide  Regeneration 

The  solution  to  he  precipitated  contains  from  25  to  250 
cz.  silver  per  ton,  varying  from  day  to  day.  The  opera¬ 
tion  of  precipitation  is  illustrated  by  the  accompanying 
drawing.  From  the  storage  tank  .1,  20  to  30  tons  of  sil¬ 
ver  solution  are  drawn  off  to  the  precipitation  tank  B, 
which  is  fitted  with  a  set  of  propellers  for  agitating  the 
solution  and  creating  a  vortex  for  drawing  down  the 
light  aluminum  powder.  To  determine  the  amount  of 
silver  in  solution,  a  sample  of  the  solution  is  taken 
from  the  precipitation  tank,  and  titrated  for  free  cyanide, 
then  100  or  200  c.c.  are  placed  in  a  bottle  and  a  slight 

‘Professor  of  metallurgy,  School  of  Mining,  Kingston,  On¬ 
tario. 


excess  of  aluminum  powder  and  caustic  soda  added.  The 
bottle  is  corked  and  shaken  for  one  or  two  minutes,  then 
decanted  through  a  filter  and  the  filtrate  titrated  for  cy¬ 
anide. 

The  gain  in  cyanide  (the  difference  between  titration 
before  and  after  precipitation)  is  directly  proportional 
to  the  silver  present  as  there  is  a  theoretical  regenera¬ 
tion  of  sodium  cyanide  according  to  the  equation  of 
Roessler, 

6  NaAgCy..  +  6  NaOH  Al.,  =  6  Ag  12  Naf’v  -|- 
2  A1(0H)3 

After  estimating  this  regeneration  of  cyanide,  the  op¬ 
erator  may  read  from  a  prepared  table  the  silver  equiva¬ 
lent.  For  instance,  a  regeneration  of  10  lb.  of  cyanide 
per  ton  of  solution  equals  125  oz.  silver  per  ton.  The 


J]mulsifying  Apparatus  for  Aluminum  Dust 


silver  assays  so  obtained  from  day  to  day  agree  fairly 
well  with  laboratory  results. 

Precipitation  Not  in  Accordance  with  Theory 

An  amount  of  aluminum  dust  slightly  greater  than 
one-eighth  of  the  weight  of  silver  present  is  then  added 
with  about  one-half  the  weight  of  caustic  soda.  These 
additions  do  not  quite  agree  with  the  equation  given,  in 
accordance  with  which  one  part  of  aluminum  should 
precipitate  twelve  parts  of  silver.  The  discrepancy  might 
be  accounted  for  by  a  partial  precipitation  according  to 
the  reactions  suggested  by  Mr.  Hamilton  for  low-grade 
solution,  or  by  loss  due  to  the  action  of  soda  and  water 
on  the  aluminum,  or  by  incomplete  solution  of  the 
aluminum  due  to  fine  partieles  being  coated  with  silver. 
The  amount  of  .soda  required  varies  wdth  the  acidity  of 
the  ore  or  speiss  treated. 

One  precipitation  usually  gives  from  2000  to  7000  oz. 
of  silver,  and  after  agitating  for  10  or  15  min.,  it  is 
transferred  by  a  three-throw  plunger  pump  C  to  one  of 
two  presses  D,  the  barren  solution  passing  to  storage  tank 
E.  The  silver  in  the  press  is  water-washed,  air-dried  and 
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discharged  into  a  hopper.  It  is  then  melted  in  a  Schwartz 
furnace  after  fluxing  with  approximately  16%  borax,  8% 
sodium  nitrate,  4%  fluorspar,  and  5%  sand,  the  bullion 
being  generally  about  999  fine.  A  copy  of  a  page,  taken 
from  the  daily  precipitation  record,  at  random,  is  shown 
in  Table  I. 


TABLE  I.  PRECIPITATION  DATA  AT  DELORO  USING  ALUMINUM 
DUST 

Date 


A^r.  Solution 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

22 

33 

5.2 

156.6 

18.0 

18.0 

Tr. 

12.8 

160 

5280 

620 

46 

23 

32 

7.8 

145.2 

20.1 

20.0 

1.2 

12.3 

153.7 

4920 

300 

43 

24 

33 

6.3 

123.9 

16.4 

16.6 

Tr. 

10.1 

126.2 

4166.2 

280 

36 

25 

32 

4.6 

175.8 

19.8 

19.8 

0.6 

15.2 

190.0 

6080 

420 

53 

25 

32 

5.7 

114.0 

15.7 

15.8 

0.6 

10.0 

125.0 

4000 

380 

35 

26 

32 

7.4 

160.8 

20.2 

20.2 

Tr. 

12.8 

160.0 

5120 

600 

45 

26 

32 

6.1 

110.4 

15.7 

15.6 

Tr. 

9.6 

120.0 

3840 

240 

33 

28 

33 

5.5 

167.7 

18.8 

19.9 

Nil 

13.3 

166.2 

5486 

300 

49 

28 

32 

6.1 

151.5 

19.5 

19.5 

Nil 

13.4 

167.5 

5360 

360 

48 

29 

32 

3.6 

149.1 

16.1 

16.3 

Nil 

12.5 

156.2 

5000 

360 

44 

Col. 

I.  Free  cyanide  in  pounds  per  ton  of  solution  before  precipitation. 

Col.  II.  Ounces  silver  in  solution  before  precipitation.  This  is  laboratory 
result  recorded  day  after  precipitation. 

Col.  III.  Titration  of  cyanide  after  regenerating  with  aluminum  in  botth'. 
Lb.  KCN  per  ton. 

Col.  IV.  Titration  of  cyanide  after  precipitation  in  tank. 

Col.  V.  Ounces  silver  in  solution  after  precipitation  in  tank.  This  is  laboratory 
results  received  next  day.  Trace  means  i  oz.  or  less. 

Col.  VI.  Gain  in  cyanide  by  regeneration  in  bottle  test.  Difference  between 
column  I  and  III. 

Col.  VII  Ounces  silver  in  solution  before  precipitation,  deduced  from  gain  in 
cyanide.  N.B.  Gain  of  1  lb.  cyanide  =  12.5  oz.  silver  per  ton. 

Col.  VTII.  Total  silver  contents  of  tank  in  ounces  found  by  multiplying  tons  by 
ounces  silver  pier  ton. 

Col.  IX.  Pounds  soda  added. 

Col.  X.  Addition  of  aluminum,  approximately  one-eighth  the  weight  of  silver. 
Amount  required  read  from  prepared  table. 


Cost  of  Alu.mixum  Piikcipitation  Low 

The  production  of  silver  and  the  consumption  of  alum¬ 
inum  and  caustic  soda  for  the  first  four  months  of  this 
year  were  shown  in  Table  II. 


TABLE  II.  MATERIAL  USED  IN  ALUMINUM  PRECIPITATION 


Tons 

Oz. 

Lb. 

Lb. 

Lb. 

Lb. 

Speiss 

Silver 

Soda 

Soda  per 

Aluminum 

Aluminum 

1913 

Treated 

Produced 

Used 

1000  Oz. 

Used 

per  KXX)  Oz 

January. . . 

130.0 

123,602 

4,380 

35  4 

1289 

10.4 

February. . 

151.4 

165,701 

6,570 

39  6 

1463 

8.8 

March .... 

KiO.O 

190,046 

6,686 

35. 2 

1654 

8.7 

April . 

169.1 

184,359 

6,008 

32.6 

1590 

8.6 

Total. . . 

610.5 

663,708 

23,644 

35.6 

5996 

9. 1 

The  figures  given  for  the  silver  are  from  the  daily 
precipitation  record,  and  are  slightly  higher  than  the 
bullion  shipped  for  the  same  period.  The  bullion  shipped 
from  the  cyanide  department  for  these  months  was  643,- 
565  oz.  This  latter  figure  does  not  include  slag,  absorp¬ 
tion  of  lining  of  the  Schwartz  furnace  and  other  ma¬ 
terial  returned  to  the  blast  furnace  from  the  melting 
operation.  Estimating  from  these  results  the  cost  of 
chemicals  for  precipitating  1000  oz.  of  silver  includes; 
35.6  lb.  soda  at  2c,  per  lb.,  $0,712,  and  9.1  lb.  aluminum 
at  32c.  per  lb.,  $2.91 ;  total,  $3,622.  The  advantage's  of 
aluminum  precipitation  were  admirably  set  forth  by  Mr. 
Hamilton,  whose  extensive  experience  with  such  problems 
lends  weight  to  his  opinions. 

Use  of  Patents  Offered  Gratis 

In  1910,  I  took  out  patents  in  Canada,  No.  126,468; 
United  States,  No.  959,757,  and  Mexico,  No.  10,899,  on 
the  apparatus  required  for  precipitating  with  aluminum 
dust,  viz.,  a  tank  with  some  means  of  producing  a  vortex 
to  draw  down  and  drown  the  aluminum  powder.  As  this 
powder  is  light  and  subject  to  dusting  if  violently  agi¬ 
tated  at  the  surface  of  the  solution  and  is  not  easily 
drowned,  this  vortex  would  seem  to  me  an  important  item 
in  either  an  intermittent  or  continuous  precipitation 
j^rocess.  When  taking  out  these  patents,  the  company  I 
Was  associated  with  had  some  idea  of  developing  the 


process  commercially,  but  I  may  now  say  that  anyone 
adopting  aluminum  precipitation  is  welcome  to  the  use 
of  the  vortex  system  and  I  will  be  pleased  to  see  the  idea 
developed. 

In  conclusion  I  wish  to  thank  the  officials  of  the  Deloro 
Mining  &  Reduction  Co.  for  the  help  given  in  develop¬ 
ing  the  process,  referring  particularly  to  the  large  share 
of  the  work  done  by  S.  B.  Wright,  the  present  manager. 

Annual  Reports,  Treadwell  Group 

The  reports  for  1912,  of  the  Alaska  Treadwell  Gold 
Mining  Co.,  the  Alaska-Mexican  Gold  Mining  Co.,  and 
the  Alaska  United  Gold  Mining  Co.,  are  so  inter-related 
as  to  make  them  more  intelligible  if  taken  together. 
The  Alaska  Treadwell  for  1912,  broke  898,962  tons  of 
ore,  and  12,891  tons  of  waste,  sending  to  the  mill  892,- 
038  tons  of  ore  with  an  assay  value  of  $3.22  per  ton, 
according  to  the  mine  assays.  Development  work  during 
the  year  included  4332  ft.  of  drifting,  698  ft.  of  cross¬ 
cutting,  2924  ft.  of  raising,  2276  ft.  of  intermediate 
drifting,  and  786  ft.  of  station  cutting.  In  addition  to 
this  work,  the  company  did  for  the  700-ft.  claim  of  the 
Alask'a  L^nited  company,  595  ft.  of  drifting,  18  ft.  of  in¬ 
termediate  drifting,  60  ft.  of  crosscutting,  451  ft.  of  rais¬ 
ing,  147  ft.  of  station  cutting,  and  291  ft.  of  shaft  sink¬ 
ing.  Treadwell  ore  reserves  at  the  end  of  the  year  were 
5,702,696  tons  of  ore  in  place,  and  1,275,262  tons  of  ore 
broken  in  the  stopcs.  The  ore  milled  yielded  in  gold, 
including  base  bars,  $1,159,401  and  17,397  tons  of  con¬ 
centrate,  which  yielded  $1,046,487,  making  the  total  re¬ 
turns  $2,205,889,  or  $2.4724  per  ton  of  ore  milled. 

The  cyanide  plant,  which  works  on  the  concentrate  of 
the  three  companies,  treated  33,185  tons,  at  a  cost  of 
$3,128  per  ton,  extracting  97%  of  the  content.  Additions 
to  the  plant,  costing  $19,985,  would  add  $0.60  per  ton  to 
the  cost  of  treatment. 

The  receipts  for  bullion  sales  are  increased  by  in¬ 
terest,  commercial  profits  on  the  various  shops,  etc., 
and  by  sundry  adjustments,  to  the  sum  of  $2,259,- 
817.  Deducting  operating  and  construction  costs 
of  $1,090,096  leaves  a  net  profit  for  the  year  of  $1,169,- 
721.  Dividends  of  $650,000  were  paid  and  $621,069 
written  off  for  depreciation  on  property  and  plant. 

The  Alaska-Mexican  company  broke  349,018  tons  of 
ore,  and  7285  tons  of  w'aste  and  sent  to  the  mill  233,299 
tons  of  ore  with  an  assay  value  of  $3.62  per  ton.  Devel¬ 
opment  work  for  the  year  included  1050  ft.  of  drifting, 
572  ft.  of  intermediate  drifting,  722  ft.  of  crosscutting, 
632  ft.  of  raising,  and  554  ft.  of  station  cutting.  The 
ore  reserves  at  the  end  of  the  year  were  575,398  tons  of 
ore  in  place,  and  465,233  tons  of  broken  ore  in  the  stopes. 
The  yield  in  free  gold  and  base  bars  from  the  mill  was 
$307,952,  and  in  addition  there  was  produced  4956  tons 
of  concentrate,  yielding  $371,169,  making  total  returns 
for  the  year  of  $679,121,  or  $2.9109  per  ton  of  ore  milled. 
The  total  receipts  are  increased  by  sales  of  powder  and 
by  interest  to  $681,635.  Deducting  total  operating  and 
construction  costs  of  $371,281,  leaves  net  profits  for  the 
year  of  $310,354.  Dividends  of  $225,000  were  paid  dur¬ 
ing  the  year,  and  depreciation  of  property  and  plant  to 
the  e.xtent  of  $100,760  written  off. 

The  Alaska  United  Company,  in  its  Ready  Bullion 
mine,  broke  239,725  tons  of  ore,  and  6216  tons  of  waste 
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and  sent  to  the  mill  216,454  tons  of  ore,  assaying  $4.05 
per  ton.  Development  work  on  this  mine  was  627  ft.  of 
drifting,  229  ft.  of  intermediate  drifting,  627  ft.  of 
crosscutting,  418  ft.  of  raising,  518  ft.  of  station  cutting, 
and  70  ft.  of  shaft  sinking.  Ore  reserves  at  the  end  of 
the  year  were  1,405,394  tons  of  ore  in  place,  and  316,127 
tons  of  ore  broken  in  the  stopes.  The  mill  produced  in 
free  gold  and  base  bars  $317,970  and  6128  tons  of  concen¬ 
trate,  which  yielded  $300,188,  the  total  returns  being 
$618,159,  equivalent  to  $2,858  per  ton  of  ore  milled.  The 
total  operating  and  construction  accounts  were  $324,- 
898,  leaving  net  profits  for  the  year  on  this  mine  of  $293,- 
260.  On  the  700-ft.  claim  there  was  broken  227,542 
tons  of  ore,  and  10,245  tons  of  waste,  and  there  was 
sent  to  the  mill  234,493  tons  of  ore  assaying  $3.19  per 
ton.  This  includes  a  slight  amount  of  work  done  by 
the  Alaska  Treadwell.  The  total  amount  of  develoinnent 
work,  including  that  previously  specified  as  done  by  the 
Alaska  Treadwell,  was  1504  ft.  of  drifting,  711  ft.  of 
intermediate  drifting,  278  ft.  of  crosscutting,  1305  ft.  of 
raising,  449  ft.  of  station  cutting,  and  291  ft.  of  shaft 
sinking.  Ore  reserves  at  the  end  of  the  year  were  885,- 
908  tons  of  ore  in  place,  and  268,365  tons  of  ore  broken 
in  the  stopes. 

The  mill  yielded  $288,181  in  free  gold  and  base 
bars,  and  4707  tons  of  concentrate  which,  when  treated, 
yielded  $294,951,  the  total  returns  being  $577,132,  equiv¬ 
alent  to  $2.4628  per  ton  of  ore  milled.  From  these  total 
recei])ts  after  deducting  construction  and  operation  costs 
of  $324,765,  there  was  left  a  net  profit  for  the  year  on  the 
claim  of  $252,368.  Dividends  of  $324,360  were  paid  by 
the  Alaska  United  and  $222,522  was  written  off  as  depre¬ 
ciation  on  ])rooerty  and  plants. 

In  connection  with  the  operation  of  filling  underground 
stopes  with  mill  tailing,  an  experimental  plant  has  been 
built  and  e<iuii)))ed  to  determine  whether  it  is  possible  to 
extract  at  a  ])rofit  part  of  the  gold  in  the  tailing.  Addi¬ 
tions  and  improvements  were  made  during  the  year  to 
the  assay  office,  the  Treadwell  Club  and  the  fire  depart¬ 
ment.  A  system  for  supplying  salt  water  to  two  of  the 
mills  is  in  operation  and  is  also  connected  with  the  fire 
system.  The  new  central  hoisting  and  crushing  plant 
has  been  practically  completed  with  the  exception  of  the 
waste  bins  on  the  surface,  and  the  transfer  bins  under¬ 
ground.  The  first  unit  of  the  hydro-electric  power  plant 
on  Nugget  Creek  is  completed  and  now  in  use. 

A  committee  of  safety  has  been  organized  for  the  ob¬ 
ject  of  minimizing  accidents  on  the  surface  and  under¬ 
ground.  The  committee  is  made  up  of  15  members,  eight 
appointed  by  the  Alaska  Labor  Union,  and  seven  by  the 
general  superintendent  of  the  group.  Every  accident  is 
immediately  investigated  by  the  subcommittee  having 
charge  of  the  department  in  which  it  occurs,  and  the  full 
report  made  to  the  committee,  which  reports  on  the  sub¬ 
committee’s  findings  and  recommends  measures  to  pre¬ 
vent  repetitions.  The  committee  also  appoints  an  in¬ 
spector  whose  sole  duty  is  to  report  any  dangerous  con¬ 
dition  that  he  may  observe  either  on  the  surface  or  un¬ 
derground,  and  who  may,  if  he  sees  fit,  stop  operations 
until  such  changes  are  m.ade  as  to  render  their  continu¬ 
ance  safe.  The  committee  has  formulated  a  system  of 
sick  and  accident  benefits,  which  schedule  has  been 
adopted  and  put  in  force  by  the  Treadwell  group.  All 
benefits  are  paid  by  the  company  without  any  tax  or  de¬ 
duction  from  the  pay  of  its  employees. 


The  Production  of  Copper  in  1912 

The  production  of  copper  in  the  United  States,  Canada, 
Mexico  and  Cuba  in  1912  and  previous  years,  is  given  in 
the  following  table.  Our  figures  are  based  uniformly 
upon  reports  received  from  the  several  producers  and 
represent  the  smelters’  output,  which  is  a  different  thing 
either  from  the  mine  output  or  the  refinery  output.  In 
the  case  of  the  Michigan  production,  however,  the  smelt¬ 
ers  are  also  refiners  and  their  figures  for  smelting  and 
refining  productions  are  consequently  the  .same.  The  fig¬ 
ures  that  are  now  presented  are  the  revision  of  our  pre¬ 
liminary  figures,  published  last  January.  The  altera¬ 
tions,  either  in  total  or  in  details,  are  insignificant. 


SMELTERS’  PRODUCTION  OF  COPPER  IN  THE  UNITED 
STATES 

(In  Pounds) 


State  1910  1911  1912 

Alaska .  5,008,171  19,412,000  32,602,000 

Arizona .  299,606,971  300,578,816  357,952,962 

California .  45,793,894  36,806,762  31,069,029 

Colorado .  10,127,012  8,474,848  7,502,000 

Idaho .  6,216,461  3,74.5,210  5,964,542 

MichiKan .  221,400,864  216,412,867  231,628,486 

Montana .  286,242,403  271,963,769  309,247,735 

Nevada .  63,877,500  65,385,728  82,530,608 

New  Mexico .  3,632,351  1,518,288  27,488,912 

Utah .  125,042,381  138,336,905  131,673,803 

Washinirton .  .  .  I,121,i09 

East  and  South .  18,195,450  19,656,971  18,592,655 

Other  States .  1,106,525  1,564,207  4,396,667 

Totals .  1,086,249,983  1,083,856,371  1,241,762,508 


SMELTERS’  PRODUCTION  OF  COPPER  IN  NORTH 
AMERICA 

(In  Pounds) 


Country  1910  1911  1912 

United  States .  1,086,249,983  1,083,856,371  1,241,762,508 

Canada .  52,492,282  56,370,754  75,425,575 

Mexico .  137,797,217  136,430,331  162,295,545 

Cuba .  7,799,764  8,274,563  9,684,934 

Totals .  1,284,339,246  1,284,932,019  1,489,168,562 

REFINERS’  PRODUCTION 
(In  Pounds) 

Class  1910  1911  1912 

Electrolytic .  1,151,624,597  1,1,56,627,311  1,288,333,298 

Lake .  221,400,864  216,412,867  231,628,486 

Casting .  32,193,196  22,977,534  24,777,266 

Pig .  46,903,463  35,920,626  37,181,237 

Totals .  1,452,122,120  1,431,938,338  1,581,920,287 

SMELTERS’  PRODUCTION 
(In  Pounds) 

Source  1910  1911  1912 

North  American  ore .  1,284,339,246  1,284,932,019  1,489,168,562 

Foreign  ore . 41,976,733  34,392,091  53,701,307 

Scrap .  10,962,099  18,529,547  11,949,348 

Totals .  1,337,278,078  1,337,853,657  1,554,719,217 

To  foreign  reHners .  33,855,800  32,413,440  45,735,673 

To  American  refiners .  1,303,422,278  1,305,440,217  1,508,983,544 

Blister  copper  imported...  146,185,104  146,422,851  144,480,144 

Total  crude  copper..  .  1,449,607,382  1,451,863,068  1,653,463,688 


CRUDE  AND  REFINED  PRODUCTION  COMPARED  (o) 

(In  Pounds) 

1910  1911  1912 

Smelters .  1,449,607,382  1,451,863,068  1,653,463,688 

Refiners .  1,452,122,120  1,431,938.338  1,581,920,287 

(o)  Owing  to  some  uncertainty  as  to  the  counting  of  copper  regained  from 
scrap,  it  is  unsafe  to  draw  fine  deductions  from  the  comparison  of  figures  in  this 
last  table. 

Our  system  of  collecting  the  statistics  from  the  smelt¬ 
ers  of  North  America  enables  us  to  arrive  at  the  totals 
not  only  for  the  United  States,  but  also  for  Canada, 
Cuba,  Chile,  Peru  and  Mexico.  The  details  of  the  pro¬ 
duction  in  Chile  and  Peru  are  given  in  an  accompanying 
table.  Another  table  gives  the  production  of  Japan  as 
communicated  to  u.s  by  our  correspondent  there. 
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COPPER  PRODUCTION  OF  PRINCIPAL  JAPANESE  MINES, 
1911  AND  1912 
In  Tons  of  2000  Lb. 

Mines  19il  1912 

Ashio .  8,483  10,530 

Kosaka .  6,606  8,867 

Hitachi . . .  6,243  8,704 

Besshi . 7,573  8,537 

Osaruzawa  and  Komaki .  2,172  2,385 

Ikuno .  1,654  1,884 

Furokura .  2,014  1,719 

Ogoya .  1,246 


Arakawa . 

Other  mines . 

.  1,410 

.  20,252 

1,413 

23.299 

Totals,  short  tons . 

.  57,653 

68,878 

Totals,  metric  tons . 

.  52,302 

62,486 

COPPER  PRODUCTION  OF  CHILE 

AND  PERU, 

1912 

(In  Pound  ) 

Chile 

Peru 

Blister  copper  to  U.  S . 

(Copper  in  ore  to  U.  S . 

Copper  to  England  and  France . ■ . 

Sundries,  estimated . 

8,627,421 

27,445,679 

50,136,800 

220,000 

43,891,439 

11,373,009 

2,900,000 

220,000 

Totals,  pounds . 

86,429,900 

58,384,448 

Totals,  metric  tons . 

39,204 

26,483 

In  computing  the  world’s  production  of  copper,  we  use 
our  own  figures  for  the  United  States,  Canada,  Cuba, 
Chile,  Mexico,  Japan  and  Peru ;  the  official  statistics  for 
Russia ;  and  the  statistics  of  Henry  R.  Merton  &  Co. 
for  the  other  countries. 

WORLD’S  PRODUCTION  OF  COPPER  (a) 


(In  Metric  Tons) 


Country 

1910 

1911 

1912 

United  States . 

492,712 

491,634 

563,260 

Mexico . 

62,504 

61,884 

73,617 

Canada . 

23,810 

25,570 

34,213 

Cuba . 

3,538 

3,753 

4,393 

Australasia . 

(6) 

40  962 

(5) 

42,510 

(6) 

47,772 

Peru . 

(r) 

27,375 

28,500 

26,483 

(Jhile . 

38,346 

33,088 

39,204 

Bolivia . 

3,212 

2,950 

4,681 

Japan . 

(c) 

50,703 

(d) 

52,303 

‘d) 

62,486 

Russia . 

(6) 

22,700 

(c) 

25,747 

(c) 

33,550 

Germany . 

(6) 

2.5,100 

(b) 

22,363 

(b) 

24,303 

Africa . 

(6) 

15,400 

(b) 

17,252 

(b) 

16,632 

Spain  and  Portugal . 

(6) 

51,100 

(b) 

52,878 

(b) 

59,873 

Other  countries . 

(6) 

24,888 

(b) 

26,423 

(b) 

29,555 

Totals . 

882,351 

886,855 

1, 

020,022 

(a)  The  statistics  i.i  t..is  table  are  our  own  compilations,  except  where  spec¬ 
ially  noted  to  the  contrary.  (6)  As  reported  by  Henry  R.  Merton  &  Co.  (c) 
As  officially  reported,  (cfl  Privately  communicated  to  us  from  Japan. 


In  our  issue  of  Jan.  11,  1913,  we  reported  the  world’s 
production  of  copper  as  having  been  1,004,844  tons  in 
1912,  wliich  now  appears  to  have  been  about  11/2%  too 
low.  Aron  Hirsch  &  Sohn,  of  Halberstadt,  has  since 
then  reported  1,024,423  metric  tons,  and  Henry  R.  Mer¬ 
ton  &  Co.,  of  London,  1,020,557  metric  tons.  Our  own 
revised  total  is  1,020,022  metric  tons. 


French  Iron  and  Steel  Industry 

The  production  of  ])ig  iron  in  France  during  1912,  ac¬ 
cording  to  the  figures  collected  by  the  Comite  des  Forges 
was,  in  metric  tons: 


1911  1912  ChauKCS 


Foundr>-  iron .  836,4.54  825,682  D.  10,772 

Forge  iron .  586,496  568,164  D.  18,332 

Bessemer  pig .  104,265  117,221  I.  13,016 

Ba.sicpig .  2,777,261  3,304,518  1.527,317 

Miscellaneous .  122,113  .56,407  D.  65,706 


Total .  4,426,469  4,871,992  1.44,5,523 


Foundry  iron  in  1912  includes  138,173  tons  of  direct 
castings.  Miscellaneous  includes  14,688  tons  of  special 
irons  and  41,719  tons  of  spiegeleisen  and  ferromangan¬ 
ese.  The  raw  material  used  in  the  blast  furnaces  in  1912 
included  12,016,358  tons  of  domestic  iron  ore,  1,126,- 
626  tons  of  imported  iron  ore,  225,296  tons  of  manganese 
ore,  and  841.279  tons  of  scrap,  cinders,  etc.  The  num- 
bcr  of  blast  furnaces  in  operation  averaged  125,  with  23 
out  of  bla.st. 


Steel  .Ingots  ' 

The  production  of  steel  ingots  in  1912  showed  an  in¬ 
crease  of  397,739  tons,  or  10.8%  over  1911.  The  details 
of  production  were  as  follows,  in  metric  tons: 

1911  1912 

Tons  %  Tons  % 


Acid  converter .  75,158  2.0  73,917  1.8 

Basic  converter .  2,389,352  64.9  2,664,610  65.4 

Acid  openhearth .  1,185,345  32  2  1,302,462  31.9 

Crucible  and  electric .  30,758  0.9  37,363  0.9 


Total .  3,680,613  100.0  4,078,352  100.0 


The  total  converter  steel  in  1912  was  2,738,527  tons; 
total  acid  steel  1,375,379  tons,  and  basic  2,604,610  tons. 
Steel-making  works  in  1912  sold  1,977,088  tons  in  half- 
finished  form — 1,262,150  tons  billets  and  714,929  tons 
blooms — to  finishing  works  not  making  their  own  ingots. 

Finished  Steel 

The  make  of  finished  steel  in  1912  .showed  a  gain  over 
1911  of  390,315  tons,  or  14.9%.  Some  details  of  produc¬ 
tion  are  given,  as  follows : 

1911  1912  Changes 


Rails .  449,818  531,304  I.  81,486 

Bars  and  shapes .  1,118,312  969,479  D.  148,833 

Sheets  and  plates .  449,294  .569,412  I.  120,118 

Other  rolled  products .  520,2.38  819,7.30  I.  299,492 

Forgings .  59,038  79..5.53  I.  20,515 

Castings .  41,784  59,321  I.  17,537 


Totals .  2,638,484  3,028,799  I.  390,315 


Some  changes  in  classification  account  for  the  appar¬ 
ent  decrea.se  in  bars  and  shapes,  and  the  gain  in  other 
rolled  products.  The  totals  of  the  two  items  were  1,638,- 
550  tons  in  1911,  and  1,789,209  in  1912;  a  gain  of  150,- 
659  tons  last  year. 

Tuolumne  Copper  Mining  Co. 

The  report  of  the  directors  of  the  Tuolumne  Copper 
Mining  Co.  for  the  year  ended  Dec.  31,  1912,  shows  casii 
on  hand,  Jan.  1,  1912,  $65,344.78;  the  receipts  for 
copper,  silver,  etc.,  are  $415,528.55,  and  receipts  for  in¬ 
terest,  $3129.01. 

Disbursements  were,  for  mining  and  development, 
$187,476.68;  equipment,  construction,  etc.,  $17,109.78; 
lumber,  mining  timber,  and  miscellaneous  supplies,  $46,- 
155.25;  fuel,  water,  light,  etc.,  $19,389.24;  office  rent, 
telephone,  books  and  stationery,  $2913.09;  insurance  and 
taxes,  $3826.58;  expense,  legal  and  special,  $4379.22. 
Ca.«h  on  hand,  Dec.  31,  1912,  was  $179,367.53:  ac¬ 
counts  receivable,  $2525.35;  and  ores  in  transit,  $42,446, 
64.  The  last  three  items  total  $224,349.52,  from  which 
is  deducted  current  accounts  payable  for  the  month 
of  December,  $21,587,02,  making  a  total  of  cash  on  hand, 
$202,762.50. 

The  production  of  the  company  during  the  year  was 
46,683  tons  of  ore,  which  contained  4,716,047  II).  of 
copper,  131,867  oz.  silver,  and  259  oz.  gold.  The  aver¬ 
age  copper  content  of  first-class  ore  mined  during  the 
year  was  7.35%.  The  average  of  the  silver  was 
3,38  oz.  The  average  content  of  the  second-class 
ore  was  4.05%,  and  of  the  silver  2.58  oz.  per  ton.  1'ho 
gross  value  of  these  metals  was  $739,106.08  and  the 
net  value  after  deducting  smelter  and  freight  charges 
was  $415,528.55. 

During  the  year,  no  ore  was  taken  from  the  2000-ft. 
level  nor  from  the  800-ft.  level,  all  of  the  production 
being  from  the  1200-,  the  1600-  and  the  1 800-ft.  levels. 
Since  Jan.  1,  1913,  however,  the  sinking  of  the  shaft 
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has  been  continued,  and  is  now  at  a  depth  of  40  ft.  be¬ 
low  the  22UU-ft.  level.  Drifting  has  been  done  upon  the 
2000-ft.  level  and  a  fine  vein  of  good  ore  encountered. 
It  is  expected  that  the  2200-ft.  level  will  be  open  within 
the  next  few  months. 

The  hoisting  equipment  installed  the  year  before  last 
has  proved  entirely  satisfactory  and  will  be  adequate  to 
all  the  needs  of  the  company  for  hoisting  from  3300-ft. 
depth. 


In  the  case  of  the  hoisting-engine  shaft  at  Victor,  Cojo., 
a  break  occurred  at  a  point  where  the  diameter  increased 
from  10  to  12  in.  The  first  step  in  the  operation  was 
to  provide  a  space  2^/^  in.  wide  between  the  two  ends  of 
the  shaft  to  be  welded  together.  Considerable  difficulty 
was  experienced  in  lining  up  the  shaft  as  the  engine  had 
settled  ill*  This  was  finally  accomplished,  however, 
and  the  work  of  forming  a  pattern  for  the  mold  was 
started  at  1  p.m.  This  pattern  was  formed  of  yellow 
wax  directly  on  the  shaft,  so  that  the  molding  material 


Repairing  a  12-In.  Shaft  without  Removal 


The  advantages  of  the  thermit  process  were  amply 
demonstrated  a  few  months  ago  when  the  Portland  Gold 
Mining  Co.,  of  Victor,  Colo.,  broke  the  main  shaft  of  one 
of  its  hoisting  engines.  To  install  a  new  shaft  would 
have  cost  about  $2000,  and  kept  the  hoist  out  of  service 
for  at  least  a  month.  It  was  decided,  therefore,  to  try 
to  repair  it  in  place  with  thermit.  All  materials  were  ex¬ 


pressed  from  Chicago  and  an  expert  sent  to  supervise 
the  welding.  The  repair  was  completed  inside  of  48  hr. 
after  the  materials  and  operator  arrived. 

Thermit  is  a  mixture  of  aluminum  and  iron  oxide 
which,  when  ignited  by  means  of  an  ignition  powder,  re¬ 
acts  to  produce  superheated  liquid  steel  and  slag  at  a 
temperature  of  5100°  F.  Advantage  is  taken  of  the  high 
temperature  of  thermit  steel  for  welding  heavy  sections 
together,  as  it  is  only  necessary  to  open  up  a  small  space 
between  the  two  sections,  surround  them  with  a  mold, 
heat  them  red  hot,  and  then  ])our  in  the  thermit  steel. 
This  steel,  being  approximately  twi(‘e  as  hot  as  ordinary 
molten  steel,  melts  the  metal  with  Avhich  it  comes  in 
contact  and  amalgamates  with  it  to  form  a  single  homo¬ 
geneous  mass  when  cooled. 

The  only  outside  power  required  is  a  small  supply  of 
compressed  air  for  the  preheating  blast.  Aside  from  this, 
all  materials  and  apparatus  are  light  and  portable  and 
can  be  brought  to  the  job  so  that  heavy  sections  can  be 
welded  without  being  removed  from  their  ])osition. 


could  be  rammed  against  it  and  the  wax  melted  out  after¬ 
ward,  leaving  the  mold  ready  for  pouring.  If  a  wooden 
pattern  were  used  it  would  be  necessary  to  make  the  mold 
in  two  parts,  which  would  be  cumbersome  and  difficult  and 
there  would  also  be  greater  likelihood  of  the  thermit 
steel  running  out  unless  the  two  parts  of  the  mold  were 
carefully  put  together  and  luted. 

The  wax  pattern  permits  making  the  mold  in  one 
piece  and  saves  a  great  deal  of  time.  The  operator 
worked  all  night  on  the  wax  pattern  and  the  ramming 
of  the  mold,  after  which  the  preheating  was  started  and 
continued  until  the  shaft  ends  had  been  brought  to  a 
red  heat.  Preheating  the  shaft  was  accomplished  by  llie 
use  of  a  gasoline  and  compressed-air  torch,  which  was  ap¬ 
plied  to  the  shaft  through  a  hole  cut  in  the  bottom  of 
the  mold.  After  heating  sufficiently,  the  torch  was  re¬ 
moved  and  the  hole  plugged.  Preheating  was  finished 
the  next  day  at  5  p.m.,  at  which  time  the  thermit  steel 
was  poured  and  the  weld  made.  Seven  hundred  pounds 
iof  thermit  were  required  for  this  weld,  with  which  Avas 


BitoKKX  Shaft  Cut  Out  Pkf.pahatory  to  Welding 


Molding  Box  in  Position  and  Shaft  Being  Pke- 
heated 
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mixed  1%  pure  manganese,  1%  nickel  and  20%  mild- 
steel  punchings.  Twenty-five  gallons  of  gasoline  were 
used  in  the  preheating  necessary  to  bring  the  shaft  to  a 
bright  red  heat  while  the  mold  was  in  place.  The  only 
dismantling  required  for  the  repair  was  the  removal  of 
,lie  drum  carrying  the  hoisting  cable  and  the  brake  wheel 
which  was  directly  over  the  fracture.  Of  course,  it  was 
necessary  to  remove  all  surplus  metal  after  welding,  and 
this  was  done  by  rigging  up  a  cutting  tool  in  place  and 
starting  the  engine.  The  work  was  completed  in  about 
24  hr.,  at  which  time  the  shaft  was  ready  for  service. 

In  most  thermit  repairs  it  is  possible  to  leave  on  all 
the  surplus  metal  which  fuses  around  the  shaft  in  the 
form  of  a  collar  or  reinforcement.  This  adds  to  the 
strength  of  the  Aveld  and  tends  to  prevent  future  breakage. 
If  all  of  this  extra  metal  is  removed  it  cannot  be  ex¬ 
pected  that  the  weld  will  have  as  much  strength  as  the 
original  material  of  the  shaft,  but  the  experience  of  the 
Goldschmidt  Thermit  Co.  has  shown  that  the  majority 
of  crankshaft  breakages  are  due  to  defective  meta  I  at  some 
point  in  the  shaft  or  else  to  unusual  strains,  such  as  might 
be  caused  by  the  backfiring  of  a  gas  engine,  or  exceptional 
overloading. 


Finished  Weld  on  Shaft,  Showing  Metal  Left  in 
Riser 


If  the  crankshaft  is  properly  designed  it  should  have  a 
factor  of  safety  of  5.  The  thermit  weld  with  sur])lus 
metal  removed  will  be  about  80%  of  the  strength  of  the 
shaft  so  that  at  the  end  of  the  welding  operation  ibe 
shaft  will  still  have  a  factor  of  safety  of  4,  which  sh  uild 
be  sufficient  for  all  ordinary  purposes,  particularly  if  tlie 
fracture  was  due  to  a  flaw  in  material,  which  the  repair 
eliminates.  In  any  event  the  fact  remains  that  such  re¬ 
pairs  are  uniformly  successful  and  the  main-hoist  shaft 
referred  to  above  has  been  in  operation  siiute  the  early 
part  of  April  without  showing  any  signs  of  weakness. 

♦  ♦ 

New  Idria  Quicksilver  Mining  Co. 

The  report  for  1912  of  the  New  Idria  Quicksilver  Min¬ 
ing  Co.  states  that  during  the  year,  76,348  tons  of  ore 
were  reduced,  and  9600  flasks  of  quicksilver  were  pro¬ 
duced.  The  net  proceeds  of  quicksilver  sales  amounted 
to  $289,675.  Quicksilver  on  hand,  ,Tan.  1,  1913,  was 
worth  $95,711.  The  decrease  in  supplies  amounted  to 


$10,359,  and  the  interest  receipts  were  $2458.  The  re¬ 
sulting  amount,  which  is  apparently  considered  receipts 
for  the  year,  is  $377,485.  Total  expenses,  including  re¬ 
pair,  construction  and  development  work,  were  $303,721, 
leaving  net  earnings  of  $73,764.  Dividends  of  $120,000 
were  paid  durimr  the  year. 

SC 

The  Mohawk  Mining  Co. 

The  annual  report  of  tlie  Moliawk  Mining  Co.  for  1912 
states  that  there  were  hoisted  868,641  tons  of  rock,  which, 
after  discarding  poor  rock,  gave  787,941  tons  of  rock 
stamped.  There  was  produced  from  this,  15,901,500  11). 
of  mineral,  equivalent  to  11,995,598  lb.  of  refined  copper. 
The  yield  was  thus  0.761%  copper  per  ton.  The  cost  of 
refined  copper  at  the  mine  was  9.67c.,  increased  by  smelt¬ 
ing,  freight,  marketing  and  office  charges  to  10.54c.,  and 
by  construction  charges  to  10.6lc.  Receipts  from  copper 
sales  at  an  average  price  of  16.08c.  were  $1,929,418,  in- 


Completed  Repair — Weld  Tfrned  Down  and 
Shaft  Ready  for  Service 


creased  by  account  assessments  of  $10.  Mine  working 
expenses  were  $756,897,  underground ;  $64,693,  surface ; 
$67,483,  rockhouse;  $95,717,  transportation;  $175,061, 
stamping;  $8815,  construction.  Smelting,  freight.  New 
York  and  Boston  expenses,  brought  the  total  expenditures 
up  to  $1,272,993,  leaving  not  profits  of  $656,435.  Divi¬ 
dends  of  $350,000  were  paid  during  the  year.  Develop¬ 
ment  work  during  the  year  included  14,464  ft.  of  drifting, 
and  305  ft.  of  crosscutting,  and  635  ft.  of  shaft  sinking. 

Improvements  were  made  in  company  houses,  in  No.  2 
coal  trestle  and  around  No.  6  shaft,  as  well  as  in  the  sys¬ 
tem  of  handling  rock  in  Nos.  1  and  2  rock  houses.  A 
number  of  Leyner  drills  were  introduced  during  the  year, 
and  it  is  intended  to  increase  the  total  number  of  these 
drills  in  use.  A  new  steel  rock  house  and  a  new  hoist 
have  been  contracted  for;  the  latter  will  be  capable  of 
hoisting  a  7-ton  load  from  a  depth  of  4000  ft.  Other 
changes  during  the  year  included  an  addition  to  the  hos¬ 
pital  and  the  beginning  of  an  installation  of  an  8-ft. 
Hardinge  mill  and  four  Wilfley  tables  for  experiments. 
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Milling  in  Southeastern  Missouri — II 

By  t’LAUDE  T.  Rice 


SYNOPSIS — The  Doe  Run  No.  3  mill,  described  in  de¬ 
tail,  consists  of  four  sections  with  a  total  capacity  of 
£JfOO  to  2800  tons  per  day.  The  general  system  includes 
relatively  coarse  crushing  and  concentration.  Gyratory 
crushers  are  followed  by  a  system  of  trommels  with  rolls 
for  crushing  oversize.  One  large  Hancock  jig  in  each  sec¬ 
tion  handles  the  material  between  2  mm.  and  9  mm., 
the  middlings  product  being  reground  in  rolls  and  treated 
on  another  Hancock,  which  serves  two  sections.  The  ma¬ 
terial  under  2  mm.  is  classified  and  concentrated  on 
Harz  jigs  and  Wilfley  tables.  Tailings  are  stacked  by 
belt  conveyors. 

♦> 

The  Doe  Run  No.  3  mill  is  built  in  four  sections,  but  in 
some  parts  two  sections  coalesce,  as  indicated  by  the  ac¬ 
companying  flow  sheet.  The  ore  is  discharged  from  the 
bin  by  means  of  roller  feeders.  There  are  three  feeders 
in  the  outside  section  of  the  mill  and  two  in  the  center 
section,  but  this  apparently  unbalanced  condition  is  not 
important  as  only  one  feeder  in  a  section  is  running  at 
a  time.  These  feeders  are  rotated  by  a  gripping  cam  and 


work  admirably,  practically  the  only  upkeep  on  them  dur¬ 
ing  three  years’  operations  having  been  the  occasional 
replacing  of  cams. 

The  ore  from  the  roller  feeders  drops  to  a  14-in. 
Robins  trough-belt  conveyor  that  takes  the  ore  to  an 
incline  conveyor  of  similar  make  and  type.  This  belt 
passes  over  an  18-in.  magnetic  pulley  which  takes  out  any 
iron  particles  that  may  be  in  the  ore  and  delivers  the  ore 
to  the  coarse  troTiimel,  which  is  24  in.  in  diameter  and 
8  ft.  long.  The  trommel  is  equipped  with  %-in.  man¬ 
ganese-steel  plates,  having  1-in.  holes,  bolted  to  the  four 
longitudinal  ribs. 

Manganese-Steel  Thommel  Plates  Weau  Well 

These  plates  have  been  in  use  for  three  years 
and  show  little  signs  of  wear.  Similar  manganese- 
steel  plates  on  the  coarse  trommels  at  the  Leadwood  mill 
have  been  running  seven  years,  handling  approximately 
900  tons  per  day  and  still  are  in  fair  condition  and  will 
last  another  year.  Soft-steel  trommel  plates,  %  in.  thick, 
only  lasted  four  months  with  the  same  feed.  These  trom¬ 
mels  are  gear  driven  but  carried  in  trunnion  bearings. 


The  oversize  from  the  1-in.  trommel  splits  at  the  end 
of  the  trommel  and  goes  down  troughs  to  two  No.  3 
MeCully  gyratory  crushers.  In  the  crusher  pits  are 
placed  automatic  cellar  drains  for  pumping  any  water 
that  happens  to  get  into  them.  The  life  of  cast-steel 
gyratory  heads  was  about  15  months  with  about  270  tons 
per  day  going  to  each  crusher.  For  some  time  now 
manganese-steel  heads  have  been  used  and  these  as  yet 
show  no  signs  of  wear.  The  crushers  are  readily  acces¬ 
sible  for  inspection  and  repairs. 

Trommels  Follow  Gyratory  Crushers 

The  ore  from  the  crushers  joins  the  undersize  from  the 
coarse  trommels  and  is  taken  by  a  16-in.  inclined 
troughed  belt  conveyor  to  two  48-in.  by  12-ft.  trommels 
with  9-mm.  holes.  These  trommels  are  made  with  a 
special  diaphragm  head  to  keep  the  coarse  ore  from 
falling  directly  on  the  trommel  screens.  They  are  cov¬ 
ered  with  a  canvas  hood  which  prevents  dust  from  get¬ 
ting  out  into  the  mill  to  any  great  extent.  Formerly 
soft-steel  punched  screens  about  14  iw-  thick  were  used 


on  these  trommels.  These  would  wear  six  months,  hand¬ 
ling  during  that  time  about  400  tons  per  trommel.  Man¬ 
ganese-steel  screeens  furnished  by  the  Manganese  Steel 
Rail  Co.,  New  York,  are  now  used  on  these  trommels. 
These  are  about  No.  10  gage  in  thickness  and  on  that 
account  do  not  give  any  trouble  from  blinding,  while  the 
thicker  soft-steel  screens  had  to  be  beaten  rather  fre¬ 
quently  when  they  were  new  to  keep  them  from  blind¬ 
ing. 

Rolls  Crush  Oversize 

The  oversize  from  each  trommel  falls  into  a  small  hop- 
])er  pocket  and  is  taken  by  a  closed  chute  to  36xl4-in. 
rolls  of  the  Superior  type.  The  chute  is  provided  with  a 
gate  about  three  feet  above  the  rolls,  the  chute  being 
open  below  this  gate  so  as  to  allow  the  roll  men  to  see 
from  a  distance  how  much  feed  is  going  to  the  rolls.  The 
rolls  are  equipped  with  4-in.  standard  shells  of  Midvale 
steel.  The  shells  are  put  on  hot  as  described  in  another 
article.  These  shells  are  worn  down  to  a  thickness  of  about 
%  in.  before  being  taken  off.  The  shells  last  about  450 
days  and  crush  approximately  225,000  tons,  making  a  steel 


Doe  Run  No.  3  Mill 

(Coarse  trommel  feeding  McCully  crushers.)  (Hancock  jigs  and  hydraulic  classifiers.) 
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tliird  eompartinent  and  tlie  whole  of  the  fourth  compart¬ 
ment  a  3-mesh  No.  13  wire  screen  is  used.  Over  the 
fifth  compai  tment  a  punched  screen  with  9-mm.  openings 
is  used,  while  at  the  tailing  end  of  this  compartment  is  a 
short  length  of  a  plate  having  8-nim.  openings.  The 
larger  screen  is  used  on  the  tail  end  of  the  third  com¬ 
partment  in  order  to  draw  off  from  the  bed  any  con¬ 
centrates  too  coarse  to  go  ofl  through  the  4-mesh  screen 
which  would  otherwise  go  to  the  fourth  compartment 
and  get  into  the  middlings. 

In  sampling  the  tailings  from  these  jigs,  it  is  the  cu.s- 
tom  for  each  shift  foreman  to  take  dipper  samples  hourly, 
by  cutting  through  the  stream  of  water  and  tailings  is¬ 
suing  from  a  5-in.  iron  plug  cock  partly  opened,  and  set  ^ 

vertically  under  the  bottom  of  the  tailing  compartment  of 
the  jig.  As  this  is  the  only  discharge  from  the  jig  going 
to  waste,  the  method  of  .sampling  may  be  considered  prac¬ 
tically  accurate.  The  water  level  in  the  jig  is  kept  con¬ 
stant  by  means  of  a  float  over  the  tail  end,  which  is  con¬ 
nected  by  means  of  a  rope  and  })ulleys  to  a  butterfly  valve 
on  the  water-su})ply  pipe.  The  main  object  of  the  sam¬ 
pling  is  to  see  how  much  included  lead  is  being  sent  to 
the  tailings;  for  only  in  the  finest  sizes  is  there  any  free 
galena  going  off  the  jig. 

It  is  to  got  rid  of  the  fines  on  the  Hancock  jig  in  order 
to  prevent  this  loss,  and  also  their  continuous  circulation 
in  part  as  middlings,  that  the  company  is  installing  four 
complete  units  of  Woodbury  jigs,  including  the  classify¬ 
ing  jigs,  in  the  two-section  addition  to  the  mill  now  in 
I)rocess  of  erection.  The  AAmodbury  jigs  will  be  placed 
on  the  floor  above,  and  directly  over  the  Hancock  jigs; 
this  arrangement  eliminates  the  30-in.  wet  trommels 
v.hich  are  necessary  at  present  in  the  older  sections. 


consumption  of  0.013  lb.  per  ton,  including  the  metal 
thrown  away  in  the  shell  remnant.  Grooves  are  taken 
out  of  the  roll  shells,  as  soon  as  they  become  at  all  pro¬ 
nounced,  by  lateral  adjustments.  Old  side-liners  are 
used  to  prevent  the  ore  from  getting  in  between  the 
housing  and  the  rolls  while  the  rolls  are  out  of  their 
proper  position. 

The  ore  coming  from  the  rolls  drops  on  a  14-in. 
flanged-belt  conveyor  and  is  taken  back  to  the  main  in¬ 
cline  conveyor  leading  to  the  9-mm.  trommels.  This 
is  the  only  point  at  which  a  flanged  belt  is  used.  As 
soon  as  the  supply  of  flanged  belts  is  used  up,  troughed 
belts  are  to  be  used  throughout  the  plant,  for  only  in 
this  place  and  at  the  trough  conveyor  at  the  tailings 
dewatering  wheel  do  flanged  belts  show  a  good  life,  and 
the  cost  of  the  flanged  belt  is  approximately  one-third 
more  than  that  of  an  ordinary  5-ply  belt  with  the  same 
thickness  of  rubber  coating. 

The  undersize  from  the  9-mm.  trommels  drops  into 
a  hopper  that  feeds  a  closed  chute  that  takes  it  to  the 
dry  elevator.  In  each  chute  a  gate  is  provided  so  that 
the  feed  can  be  shut  off  when  desired.  The  dry  eleva¬ 
tors  are  equipped  with  a  special  type  of  boot,  having  out¬ 
side  bearings  for  the  bottom  pulleys. 

The  dry  elevator  discharges  to  the  2-mm.  wet  trom¬ 
mels  at  the  top  of  the  mill  on  the  eighth  floor.  It  is 
at  the  top  of  this  dry  elevator  that  water  is  first  added 
to  the  ore  by  means  of  a  pipe  that  plays  into  the  launder 
just  beyond  the  catch  box  of  the  elevator.  The  wet  trom¬ 
mels  are  36  in.  in  diameter  by  10  ft.  long.  The  screens 
used  are  punched  from  No.  16  gage  iron  and  last  ap¬ 
proximately  30  days,  handling  about  300  tons  of  ore 
per  day.  These  fine  trommels  give  some  trouble  from 
blinding  and  when  new  have  to  be  beaten  once  every 
two  hours.  Two  w'et  trommels  handle  the  feed  from 
each  dry  elevator.  A  feed  box  wdth  baffle  boards  is  used 
ahead  of  these  trommels  in  order  to  break  the  current 
and  cause  the  pulp  to  flow  in  a  direction  parallel  to  the 
screening  surface  of  the  trommel,  thus  preventing  the 
rapid  wearing  of  the  first  section  of  screen. 

Largk  Hancock  Jigs  Used 

The  oversize  from  these  trommels  goes  to  the  Han¬ 
cock  jigs  (one  for  each  section)  that  are  handling  origi¬ 
nal  feed.  These  jigs  are  of  the  large  25-ft.  size  with 
screens  approximately  4  ft.  wide.  They  are  carried  on 
structural-steel  supports  from  the  second  terrace  19  ft. 
below,  but  no  trouble  has  been  experienced  from  any 
vibration  resulting  from  this.  The  trays  are  made  of 
iron  so  that  a  gain  of  about  three  inches  in  effective 
screen  width  is  obtained  thereby.  These  jigs  are  run 
at  198  reciprocations  per  minute  with  an  upward  com¬ 
ponent  to  the  stroke  of  2  in.  and  a  forward  motion  of 

%  in- 

Beside  the  tailing  discharge  box  at  the  end  there  are 
five  hutch  or  working  compartments  in  the  Hancock  jig. 
Usually  concentrates  are  drawn  from  the  first  three  com¬ 
partments  and  middlings  from  the  last  two.  The  nature 
of  the  products  coming  from  these  different  compart¬ 
ments  depends  upon  two  things:  First,  naturally  upon 
the  screen  aperture  used  on  that  part  of  the  tray  and, 
second,  upon  the  thickness  of  the  bed. 

At  this  mill  a  4-mcsh  No.  15  wire  screen  is  used  over 
the  first  two  compartments  and  all  but  the  last  12  in. 
cf  the  third  compartment.  Over  the  last  12  in.  of  the 


Jig  AIiddlixgs  Reground 

The  drawoffs  from  the  jigs  are  run  open  practically 
all  the  time.  To  each  compartment  there  are  two  gates, 
one  on  each  side  of  the  jig.  The  launders  from  the 
gates  on  one  side  of  the  jig  take  the  concentrates  to  set¬ 
tling  tanks,  while  tho.se  on  that  side  of  the  middlings 
compartments  take  the  middlings  to  the  shovel  wheel 
feeding  the  regrinding  rolls.  On  the  other  side  of  the 
jig  all  compartments  di.scharge  into  a  launder  that  takes 
the  ])roducts  to  the  wet  elevator  bypassing  the  rolls. 
AVhen  the  attendant  notices  any  free  lead  coming  out 
of  the  gates  on  the  middlings  hutches  he  closes  the  gates 
leading  to  the  rolls  and  sends  the  middlings  to  the 
bucket  elevator,  so  as  to  return  them  to  the  jig  without 
regrinding.  Likewise  when,  owing  to  a  drop  in  the  grade  of 
the  feed  to  the  jigs,  the  bed  over  the  concentrates  hutches 
gets  too  thin  to  furnish  a  clean  concentrates  jiroduct,  the 
gates  to  the  concentrate  launders  are  closed  and  the  con¬ 
centrates  sent  to  the  elevator  to  be  returned  to  the  jig 
without  being  reground.  Only  the  product  from  the  last 
concentrate  compartment  ordinarily  has  to  be  returned, 
as  the  feed  rarely  falls  below  3%  lead. 

It  is  this  changing  character  of  the  feed  that  is  in¬ 
herent  in  the  manner  of  occurrence  of  the  ore  that  makes 
it  desirable  to  mix  the  ore  at  the  mill  bin  as  much  as 
possible.  The  ore  at  ihe  Uoe  Run  mill  probably  varies 
more  suddeiily  than  at  either  of  the  other  two  mills  in 
the  district  where  the  preliminary  crushing  i.s  done  in 
a  central  crushing  plant  and  the  crushed  ore  distributed 
by  a  movable  tripper  and  a  belt  conveyor  to  the  fine- 
ore  bin  at  the  head  of  the  mill  building  proper. 
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Don  Run  No.  3 

(Tanks  for  settling  fine  tailing  before  entering  pond.)  (Method  of  stacking  tailing  showing  the  two  extension  belts.) 


Doe  Run  No.  3  ‘Mill 

(Elevators  showing  doors  at  roll  floor  for  making  repairs.)  (Shovel  wheel  for  dewatering  tailing  before  stacking.) 
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Tahle  Floou,  Doe  Run  No.  3  Mill 

(Noteworthy  leatures  are  underfloor  drive,  pipe  distributors,  water  supplied  from  below  by  goosenecks.) 
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About  850  gal.  of  water  per  minute  are  used  on  these 
jigs.  The  jig  screens  last  about  eight  months.  In  order 
to  prevent  losing  the  bed  when  the  grade  drops,  a  blind¬ 
ing  screen  of  -i-mesh  wire  is  kept  on  hand  to  cover  the 
3-niesh  screen  at  the  tail  end  of  the  third  concentrate 
hutch. 

Formerly  the  middlings  from  the  jig  went  to  a  36-in. 
by  6-ft.  trommel  with  3-mm.  screen.  The  oversize  was 
crushed  in  30x1 4-in.  rolls,  while  the  undersize  was  re¬ 
ground  in  a  5-ft.  Huntington  mill.  At  that  time,  3-mm. 
screens  were  used  on  the  trommels  feeding  the  Hancock 
jigs,  and  the  Harz  jigs  were  treating  sizes  ranging  from 
3  mm.  down  to  1  mm.  Consequently,  the  middlings  from 
Gif'  Harz  jigs  as  well  as  the  undersize  from  the  6-ft.  trom¬ 
mel  were  reground  in  the  Huntington  mills.  On  the 
latter  mills  10-  to  16-mesh  screens  were  used,  and  a 
large  capacity  obtained.  But,  since  it  cost  from  $25  to 
$30  per  month  to  keep  each  mill  in  running  order,  with 
all  the  attendant  trouble,  a  change  to  2-mm.  was  made 
in  the  upper  trommels,  the  undersize  hydraulically  class¬ 
ified,  and  the  spigot  sent  to  the  Hancock  jig,  the  next 
smaller  size  being  treated  on  the  Harz  jigs.  The  Harz 
jigs  thereafter  made  only  a  hutch  concentrate,  with  the 
tailings  going  to  waste,  while  all  the  Hancock  jig  mid¬ 
dlings  are  now  crushed  by  rolls.  The  regrinding  rolls  are 
of  the  spring  type  and  are  set  face  to  face.  No  trouble  is 
experienced  in  keeping  the  shells  from  grooving  because 
the  ore  is  rather  fine  and  also  the  limestone  gangue  is 
soft,  although  tough  to  break. 

Shovfl  Wheels  for  Dewatering 

The  Hancock  jig  middlings  are  sent  to  vertical  shovel 
wheels  to  be  dewatered.  The  water  and  fine  pulp  over¬ 
flowing  from  the  box  of  the  dewatering  wheel  go  to  a 
V-box  and  the  coarser  particles  that  settle  are  sent  to  the 
wet  elevator  to  be  returned  to  the  screening  system.  The 
recrushed  middlings  from  the  rolls  drop  into  the  feed 
box  of  the  wet  elevator.  On  this  elevator  a  12-in.,  5-ply 
belt  with  a  s^-in.  covering  of  rubber  reinforced  on  the 
feed  side  is  used ;  this  lasts  about  a  year  and  a  half.  The 
elevator  is  run  at  375  ft.  per  min.  over  36-in.  pulleys. 

The  wet  elevator  di.scharges  to  a  3x6-ft.  trommel  hav¬ 
ing  2-mm.  punched  screens.  The  undersize  goes  to  the 
classifiers  along  with  the  undersize  from  the  other  2- 
mm.  trommels  previously  mentioned.  The  oversize  goes 
mainly  to  the  middlings  Hancock  jig,  but  this  middling 
feed  is  too  much  for  one  jig  to  handle  so  some  of  the  feed 
is  returned  to  the  first  Hancock  in  each  section,  while 
some  oversize  from  the  first  2-mm.  trommels  has  to  be 
taken  to  the  middlings  jig  to  maintain  the  bed.  One 
middlings  jig  serves  two  sections,  as  the  flowsheet  shows. 
In  no  way  is  the  treatment  or  the  arrangement  on  the 
middlings  Hancock  different  from  the  one  treating 
mainly  original  feed. 

Hancock  -Tigs  Have  Large  Capacity 

The  great  advantage  of  the  Hancock  jig  is  its  large 
capacity  and  its  ability  to  handle  efficiently  an  unsized 
feed  down  to  a  fineness  of  about  1  mm. ;  it  is  best  adapted 
to  treating  low-grade  ores.  These  jigs  are  each  treating 
approximately  600  tons  per  day.  Most  of  the  lead  in 
the  Hancock  jig  tailings  is  included  lead.  Therefore,  it 
is  no  fault  of  these  jigs  that  much  of  the  lead  is  in  the 
tailings.  The  leaving  of  it  there  unfreed  by  the  crush¬ 
ing  is  purely  a  question  of  milling  economics.  Because 


of  the  avoidance  of  close  sizing,  which  was  required  with 
the  old  Harz  equipment,  the  greater  capacity  of  the  Han¬ 
cock  jig  and  the  less  number  of  machines  to  be  watched, 
the  cost  of  power,  attendance  and  jig  maintenance  per 
ton  of  ore  treated  is  much  less.  Not  only  is  the  oper¬ 
ation  much  simplified  by  the  use  of  these  jigs,  but  much 
less  floor  space  is  required  and  the  first  cost  is  also  less. 
When  the  Hancock  jig  is  not  being  crowded,  there  is  a 
marked  stratification  of  the  bed  according  to  size.  Owing 
to  this  stratification  it  is  possible  to  draw  off  the  larger 
sizes  of  tailings  in  the  last  middlings  compartment  and 
discharge  as  fine  or  as  coarse  tailings  as  desired. 

The  disadvantage  of  the  Hancock  jig  is  that  it  does 
not  make  a  good  recovery  on  sizes  smaller  than,  say,  about 
114  to  1  01m.  when  treating  a  product  ranging  down 
from  9-mm.  size,  nor  is  there  any  way,  unless  special 
equij)ment  is  installed  on  them,  as  at  the  Federal  mill, 
to  take  off  clean  galena  particles  too  coarse  to  go  through 
the  concentrate  screens  before  they  find  their  way  into 
the  middlings.  This  with  such  friable  ore  as  galena  is  a 
great  drawback.  Moreover,  there  is  no  way  to  maintain 
an  even  depth  of  bed  when  there  is  any  marked  varia¬ 
tion  in  the  grade  of  the  ore. 

The  undersize  from  the  2-inin.  trommels,  both  those 
treating  the  original  ore  and  the  one  treating  the  re¬ 
crushed  middlings,  goes  to  a  crossover  set  of  launders 
on  the  seventh  floor.  By  this  arrangement  of  crossover 
launders  and  gates  it  is  ])ossible  to  maintain  an  even  feed 
to  the  two  sets  of  hydraulic  classifiers  in  each  section, 
even  when  one  trommel  is  down  for  any  reason.  Before 
going  to  the  main  classifier  the  pulj)  goes  to  a  one-com¬ 
partment  annular  classifier  so  as  to  remove  the  heavier 
part  of  the  undersize  and  not  overload  the  Ilarz  jig. 
The.s])igot  ])roduct  from  these  first  classifiers,  which 
formerly  went  to  Harz  jigs  when  the  mill  was  not  treat¬ 
ing  so  large  a  tonnage,  carries  12  to  15%  lead  and  is 
taken  to  the  Hancock  jigs. 

The  overflow  from  each  of  the  first  classifiers  goes 
to  the  main  classifiers  which  have  four  spigots,  being 
equipped  with  a  Richards  annular  cla.ssifier  for  each 
pocket.  Formerly,  Richards  vortex  cla.ssifiers  were  used, 
but  they  required  too  great  a  dilution  of  the  pulp  to  do 
good  work. 

The  discharge  from  the  first  spigot  of  the  4-com¬ 
partment  classifiers  goes  to  two  double-compartment  Harz 
jigs  having  iron  bodies.  The  sieves  of  the  jigs  are  24 
in.  wide  by  36  in.  long.  On  the  fir.st  compartment  a 
6-mesh  No.  17  wire  screen  is  used,  while  on  the  second 
compartment  a  7-mesh  No.  18  wire  screen  is  used.  The 
jigs  run  at  %-in.  stroke  and  the  eccentrics  make  240 
r.p.m.  A  bed  about  two  inches  thick  is  maintained  on 
the  jigs.  The  overflow  from  the  settlers  feeding  the 
tables  is  u.sed  as  jig  water.  Each  jig  is  treating  30  tons 
per  day  and  is  fed  30  gal.  of  water  per  minute.  Only 
a  hutch  concentrate  is  obtained.  The  middlings  from 
these  jigs  are  small  in  quantity  and  are  shoveled  off 
once  a  day  into  the  launders  leading  to  the  shovel  wheels 
that  feed  the  regrinding  rolls.  The  screens  on  the  Harz 
jig  last  about  10  months. 

The  pulp  from  the  last  three  spigots  of  each  battery 
of  classifiers  goes  to  a  distributing  box  above  the  tables. 
The  table  floor  presents  a  neat  appearance  due  to  the 
fact  that  the  pulp  is  distributed  to  the  tables  by  pipes 
instead  of  launders;  that  the  wash  water  comes  up  from 
below  through  goosenecks;  and  that  the  tables  are 
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equipped  with  an  underfloor  drive.  The  last  three  spigots 
of  each  classifier  feed  three  Wilfley  tables. 

The  overflow  from  each  battery  of  classifiers  goes  to 
V-bottomed  settling  tanks.  The  thickened  pulp  from 
the  settlers  in  each  section  is  fed  to  six  Wilfley  tables. 
The  overflow  from  the  shovel  wheel  feeding  the  regrind¬ 
ing  rolls  also  goes  to  a  settling  box  and  after  being  thick¬ 
ened  goes  to  a  table  on  the  lower  floor. 

All  these  tables  have  steel  bodies  and  are  made  with  a 
lip  launder  forming  an  integral  part  of  the  top  for 

IS'Roller  Feeders 


catching  the  tailings.  The  deck  is  riffled  so  as  to  have  the 
diagonal  termination  of  the  riffles  end  six  riffles  up  from 
the  corner  of  the  table.  In  this  way  the  division  between 
concentrates  and  middlings  is  made  at  the  dbncentrate 
end  of  the  table  where  it  will  not  be  distorted  by  the 
table  stroke.  This  riffling  of  the  tables  also  spreads  the 
feed  in  a  broader  band  so  that  the  tables  can  be  run  with 
less  slope  and  less  water.  A  corrugated  plate  is  also  fas¬ 
tened  to  the  discharge  end  of  the  table  so  that  the  con¬ 
centrates  and  middlings  discharge  in  a  series  of  drips. 
This  permits  a  closer  split  to  be  made,  while  it  also 
allows  for  about  change  in  the  division  line. 

In  order  to  protect  the  linoleum  on  the  tables  handling 
the  coarser  concentrates,  a  sheet  of  No.  28  terne  plate  of 
30  11).  coating  is  tacked  to  the  table  top.  This  is  30  in. 
wide  runs  in  a  strip  across  the  table  about  parallel  with 
the  terminations  of  the  riffles  and  about  12  in.  back.  Be¬ 
fore  this  was  put  on,  the  linoleum  on  the  coarse  tables 
oidy  lasted  about  a  year,  but  now  it  lasts  two  years.  The 
coarse  tables  have  to  be  reriffled  about  once  in  eight 
months. 

The  middlings  from  the  tables  on  the  first  floor  are 
taken  to  settling  boxes  on  the  floor  below  and  then  re¬ 
concentrated  on  other  Wilfley  tables.  This  is  done  to 
make  a  better  separation  between  the  galena  and  the  other 
sulphides  in  the  ore,  for  on  the  tables  of  the  main  floor 
the  split  is  made  so  as  to  assure  clean  lead  concentrates. 
The  slime  from  the  tables  on  the  upper  floor  is  also 
settled  and  re-treated  on  Wilfleys  on  the  lower  floor.  The 
slime  and  middlings  from  the  tables  treating  slime 
on  the  upper  floor  are  settled  and  treated  on  vanners  and 
a  Deister  or  a  Wilfley  table.  The  Deister  table  is  pre¬ 
ferred  for  this  work. 

On  the  tables  treating  the  middlings  from  the  tables 
handling  the  coarser  sand  about  1000  lb.  per  day  of  cop¬ 
per  concentrates  are  obtained  that  assays  about  15% 
copper.  This  (‘oi)per  is  inclined  to  come  in  local  areas 
in  the  orebody  and  is  not  of  widely  scattered  occurrence. 
The  copper,  which  is  mainly  in  the  ore  as  chalcopyrite, 
slimes  badly,  making  clean  .separation  difficult.  The  con¬ 
centrates  from  the  slime  tables  contain  from  I/4  to  ^2% 
of  copper  as  they  are  shipped  to  the  smeltery  at  Her¬ 
culaneum. 

The  tables  on  the  lower  floor  are  driven  from  over¬ 
head  by  the  same  line  shafts  that  drive  the  tables  on 
the  main  floor.  In  distributing  the  finer  sizes  of  table 
pulp,  ordinary  garden  ho.se  is  used.  About  6  gal.  of 
water  per  min.  are  used  per  table  in  the  fine-concen¬ 
trating  department. 

The  concentrates  from  all  jigs  flow  by  gravity  to  the 
concentrates  tanks,  while  the  table  concentrates  are  ele¬ 
vated  to  these  tanks  by  Frenier  pumps  one  to  each  half 
of  the  mill.  These  concentrate  tanks  are  a  series  of  con¬ 
crete  hoppers  that  discharge  a  thickened  pulp  into  a  cast- 
iron  launder  extending  along  the  bottom.  The  concen¬ 
trates  are  moved  along  this  launder  by  a  drag  conveyor 
which  also  acts  as  a  dewaterer,  since  the  launder  is  in¬ 
clined  upward  at  the  end.  The  upkeep  on  the  drag  con¬ 
veyors  amounts  to  about  $700  per  year,  or  1.5c.  per  ton 
of  concentrates  handled.  This  is  due  mainly  to  the  wear 
on  the  rollers  resulting  from  the  concentrates  getting 
into  the  bearings. 

The  concentrates,  which  are  discharged  with  about 
7%  moisture,  are  sampled  by  an  automatic  device  of 
original  design  as  they  fall  to  the  conveyor  belt  that  takes 
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them  to  the  railroad  car  for  haulage  to  the  smeltery. 
The  overflow  from  the  concentrates  tanks  goes  to  a  series 
of  settling  tanks  so  as  to  catch  any  overflowing  slime. 

The  tailings  from  the  different  concentrating  devices 
all  come  together  at  the  bottom  of  the  mill  and  go  to  the 
tailings  wheel,  one  to  each  half  of  the  mill.  These 
wheels,  which  are  14  ft.  in  diameter,  raise  the  tailings 
about  three  feet  and  discharge  them  at  about  7%  mois¬ 
ture  to  the  conveyor  belt  that  is  used  to  stack  the  coarse 
tailings. 

Tailings  Stacked  by  Belt  Conveyors 

These  tailings  belts  are  20  in.  wide  and  are  carried  up 
a  slope  of  about  12°.  This  stacking  system  consists  of  a 
main  conveyor  belt,  an  extension  and  a  side  belt,  the 
lengths  being  250  ft.,  165  ft.,  185  ft.  and  315  ft.,  respec¬ 
tively.  In  the  case  of  both  distributing  belts,  the  upper  end 
is  extended  over  the  dump  by  a  trestle.  At  this  point,  as 
the  tailings  are  discharged,  water  is  added  to  help  wash 
the  tailings  down  the  pile  and  distribute  them  over  a 
larger  area  than  would  be  possible  without  this  addition. 
While  the  straight-away  extension  is  in  use,  the  side  belt 
is  being  extended. 

The  fine  tailings  that  overflow  with  the  water  from  the 
shovel  boxes  are  taken  to  a  small  concrete  settler  20x20x 

10  ft.  deep.  The  overflow  from  this  settler  flows  in  24-in. 
terra  cotta  tiling  to  the  settling  pond  that  holds  approx¬ 
imately  3,000,000  gal.  of  water.  In  the  pond  the  slime 
settles  near  the  discharge  gates  and  the  water  is  pumped 
back  to  the  mill  to  be  used  again.  The  settled  slimes  are 
sluiced  off  in  48-in.  tiling  through  the  tailings  pile.  The 
settled  pulp  from  the  first  settling  box  is  sent  to  a 
lOxlO-ft.  cylindrical  concrete  tank.  The  settlings  from 
this  tank  are  returned  to  a  table  to  be  re-treated  while 
the  overflow  goes  to  the  big  pond. 

The  mill  is  treating  from  2400  to  2800  tons  per  day. 
The  heads  average  from  5  to  51/^ %  lead;  the  general 
tailings  assay  from  0.4  to  0.8%  lead,  the  total  extraction 
being  from  83  to  86%  of  the  lead.  The  heads  of  the 
Hancock  jig,  on  account  of  the  adding  of  the  underflow 
from  the  one-spigot  classifiers,  average  about  6%  lead, 
and  the  tailings,  not  considering  the  overflowing  sbrne, 
assay  0.6%.  The  Harz-jig  heads  assay  5%  lead,  and  the 
tailings  0.5%.  The  feed  to  the  coarse  sand  tables  assays 
5%  and  the  tailings  0.3%  lead.  The  feed  to  the  tine 
tables  assays  about  4%  lead,  and  the  tailings  average 
approximately  1%.  The  concentrates  from  the  whole 
mill  assay  about  64%  lead,  1.9%  zinc  and  0.78%  copper. 
The  concentrates  from  the  Hancock  jigs  assay  about  65% 
lead,  those  from  the  Harz  jigs  67%,  those  from  the  sand 
tables  70%,  those  from  the  slime  tables  50%  and  those 
from  the  middlings  tables  50  per  cent. 

The  costs  of  milling  are  as  follows:  Operating  labor, 
6  to  8c.;  maintenance  and  repairs,  7  to  40c.;  power,  etc., 
8  to  12c.;  insurance  and  depreciation,  4c.;  total  cost, 
26  to  34c.  per  ton  of  ore  milled.  The  operation  of  the 
mill  requires  the  services  of  23  men,  including  the  shift 
boss,  per  shift,  the  wages  paid  ranging  from  $1.65  to 
$2.85.  The  unloading  crew  includes  a  foreman  at  $2.35 
and  eight  men  at  $1.85  per  shift.  The  machine  shop 
operates  only  on  day  shift,  the  crew  being  composed  of 

11  men,  and  the  wages  ranging  from  $1.65  to  $2.60  per 
day. 

The  mill  was  designed  by  H.  R.  Wahl,  under  the  super¬ 
vision  of  0.  M.  Bilharz,  the  general  manager  of  the  com¬ 


pany.  From  the  beginning,  the  mill  has  worked  well, 
and  the  changes  made,  with  the  exception  of  discontin¬ 
uing  the  use  of  Huntington  mills  forsregrinding,  have  all 
been  in  the  line  of  increasing  the  capacity  of  the  mill 
so  as  to  relieve  the  older  mills  of  the  company  as  much 
as  possible,  as  they  do  not  make  as  good  a  saving.  The 
increase  of  its  capacity  having  been  effected,  efforts  are 
now  being  directed  toward  further  increase  in  the  metal¬ 
lurgical  efficiency.  An  addition  to  this  mill  consisting  of 
two  sections  of  1500  tons  capacity  will  be  completed  by 
Aug.  4,  1913,  so  that  the  total  capacity  of  Xo.  3  mill  will 
be  4000  tons.  I  am  indebted  to  H.  R.  Wahl,  0.  M. 
Bilharz  and  Frederick  Reichert,  mill  superintendent,  for 
many  kindnesses  shown  me  at  Rivermines  while  writing 
this  article. 

(7’o  he  continued) 

♦V 

Mining  and  Smelting  in  New 
Caledonia  in  1912 

M.  C.  du  Poizat,  in  Echo  des  Mines,  w'rites  of  the 
progress  of  mining  and  metallurgy  during  1912,  in  Xew 
Caledonia,  says  the  Mining  Journal  (May  10,  1913).  The 
total  export  of  minerals  from  Xew  Caledonia  in  1912  did 
not  exceed  £560,000.  The  following  mentioned  figures 
show  the  ores  and  mattes  shipped: 

1011  1912  Value 

Tons  Tons  £  s  d 


Nickel  ores .  120, OoO  72,3ir>  1  7  2 

Chrome  ores .  32,S00  51,r>(K)  i  8  0 

Nickel  mattes .  2,933  5,097  28  0  0 


There  are  800  nickel  concessions,  but  only  40  are  being 
exploited.  The  following  are  the  principal  companies, 
with  their  production  in  metric  tons  during  1911: 

Soci^tf  le  Nickel .  47,000  Consolidated  Mines .  12,000 

Badoux  &  Metzdorf .  Hi,0(X)  Bouteiller  &  Suaud .  10,500 

Vieux  &  Talon .  17,750  De  Bfch.ado .  10,000 

F.  &  G.  Schmidt .  10,780  L.  Ballande .  8,(K)0 

The  oxide  of  cobalt,  arising  as  a  byjiroduct  from  the 
treatment  of  arsenides  in  the  Cobalt  mining  district,  has 
so  dejiressed  the  value  as  to  cause  the  suspension  of  the 
X'ew  Caledonian  mines. 

The  metallurgical  installations  of  the  island  have  been 
in  successful  operation  for  two  years.  The  Sociote  le 
Nickel  at  Thio  has  a  lOO-ton  furnace,  capable  of  smelting 
30,00(1  tons  of  ore  jier  annum.  At  Point  Doniambo  the 
Noumea  works  in  1912  smelted  36,000  tons  of  5  to  6%) 
ore.  The  hydro-electric  furnace  at  Tao  is  out  of  blast. 
These  three  establishments  have  exported  mattes  in  met¬ 
ric  tons  as  follows: 

Matte  Per  cent.  Metal 

Hautes-Fourneaux  do  Noumea .  3,314  45  1,491} 

Soci^tf  If  Nickel .  l,tJ(X)  45  720 

Soci6t6  de  Tao .  103}  50  51} 

Total  tons  of  pure  nickel .  .  2,263 

If  the  Customs  value  of  £28  per  ton  of  nickel  matte  be 
accepted,  the  5(100  tons  exported  in  11112  would  have  a 
total  value  of  £140,00(1. 

The  Chrome  C'o.  intends  to  construct  a  hydro-electric 
works  of  15,000  hp.  for  the  purpose  of  manufacturing 
ferrochrome  and  ferronickel.  The  primitive  methods 
of  mining  have  been  superseded  by  modern  jiractice,  which 
has  already  given  favorable  results.  The  want  of  employ¬ 
ment  from  which  the  colonists  suffered,  has  been  siic- 
(ceded  by  an  activity  which  promi.ses  to  inaugurate  an  ora 
of  ])rosperity,  a.ssured  by  the  increasing  use  of  chrome 
and  nickel  in  the  manufacture  of  war  material. 
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I  DETAILS  OF  PRACTICAL  MINING  I 
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Details  of  Flume  Construction 

1‘>Y  AI!THL1{  W.  Stkvkxs" 

Tltc‘  lioise  King  I’lacors  Co.  is  engaged  in  the  eonstrnc- 
tion  (J  a  wooden  ilunie  to  bring  water  from  the  Middle 
Fork  of  the  Roise  Fiver  to  some  i)laeer  ground  owned 
by  the  eompany.  Tlie  flume  will  he  five  miles  long,  have 
a  grade  of  0,2%  and  earry  200  se(‘.-ft.  of  water.  The 
aeeompanying  eross-.seetion  shows  the  dimensions.  The 
mud  sills,  of  ()xl2-in.  material,  are  three  feet  long.  The 
inelined  posts  on  these  have  a  hatter  of  one  in  five;  are 
10x10  in.  in  section  and  of  a  length  to  fit  the  ground. 
These  posts  carry  a  10x1 2-in.  ca]),  !)  ft.  3  in.  long.  Five 
stringers  on  these  caps  are  4x8  in.  in  section  and  1(5  ft. 


Skctiox  of  Wood  Flumk  fou  IIyduaflk  kixo  Watkr 
Sri’FTA' 


long,  the  bents  being  spaced  eight  feet.  The  flume-frame 
■’cts  are  built  of  a  fxO-in.  by  10-ft,  2-in.  cross  tie,  two  4x6- 
in.  by  6-ft.  2-in.  posts,  two  2x6-in.  by  T'-ft.  6-in.  collar 
ties,  one  on  each  side  of  the  posts,  and  four  2x6-in. 
diagonal  braces  from  cross  tie  to  post,  two  for  each  post. 
These  sets  are  placed  every  four  feet.  The  flume  box  is 
made  of  2xl2-in.  planks,  16  ft.  long,  battened  on  the  in¬ 
side  with  l/2x4-in,  strijis.  An  8-in.  splash-board  is  added, 
A  running  board  of  2x1 2-in.  material  is  laid  in  the  cen¬ 
ter  of  the  top. 

In  building  the  flume,  stakes  are  first  set  eight  feet 
apart;  the  graders  dig  down  to  a  firm  foundation  and  set 
the  mud  sills;  and  the  engineers  give  the  length  of  the 

♦Superintendent,  Boise  Kinp:  Placers  Co.,  Atlanta,  Idaho. 


po.st  to  go  on  each  mud  sill.  The  carpenters  set  the 
posts  and  caps,  and  a  gang  behind  them  lays  the  stringers 
and  cross  tics;  a  third  gang  lays  the  bed  of  the  flume;  a 
fourth,  the  jiosts  and  sides;  and  a  fifth,  completes  the 
erection. 

The  lumber  is  obtained  from  two  sawmills  with  a  ca- 
])acity  of  20  !M.  each,  per  day,  especially  erected  for  the 
purpo.se.  One  of  these  is  run  by  a  5-ft.  double-nozzle, 
overshot  Felton  wheel  working  under  a  head  of  133  ft. 
and  one  is  driven  by  steam  obtained  from  two  boilers. 
Iloth  mills  have  gang  edgers  and  cutoffs,  since  every  tim¬ 
ber  is  cut  to  exact  dimensions  in  the  mill  so  far  as  it  is 
convenient  to  do  so.  The  entire  consumption  of  lumber 
Avill  be  2208  M.,  b.m.,  not  including  one  of  the  high 
trestles. 

Nails  to  the  extent  of  71,000  lb.  will  enter  into  the  con¬ 
struction  of  the  flume.  The  freight  on  these  for  a  73- 
mile  wagon  haul  over  mountain  roads  from  Boise,  is  a 
large  item.  These  nails  will  be  in  the  following  amounts: 
6-d.,  one  keg;  8-d.,  108  kegs;  10-d.  11  kegs;  12-d.,  four 
kegs;  16-d.,  16  kegs;  20-d.,  54  kegs;  30-d.,  242  kegs;  40- 
d,,  211  kegs,  and  60-d.,  48  kegs. 

At  the  intake  of  the  flume,  there  is  «  diversion  dam 
8  ft.  high  and  110  ft.  long,  with  a  16-ft.  spillway.  The 
flume  pas.«es  over  (»ne  trestle  60  ft.  high  and  300  ft.  long; 
another,  90  ft.  high  and  150  ft.  long,  and  two  smaller 
ones.  At  present  something  over  ha'f  of  the  flume  is 
completed  and  it  will  he  entirely  finished  before  Aug,  1, 
when  hydraulicking  operations  are  scheduled  to  begin. 

♦  # 

Handling  Sludge  from  Diamond- 
Drill  Holes 

By  H.  P.  Bowex* 

The  method  of  saving  the  sludge  from  diamond-drill 
sam])ling  described  in  this  article  avoids  the  use  of  the 
clumsy  sludge  box  or  barrel  commonly  employed  for  this 
purpose,  A  coarsely  woven  jute  ore  sack,  with  dimen¬ 
sions  15x27  in.,  inside  of  which  was  placed  a  cylinder  of 
coarse  copper  screen  to  hold  it  open,  was  set  in  an  ordi¬ 
nary  sludge  box  and  the  water  from  the  drill  hole  run 
into  it.  With  care  to  see  that  the  water  did  not  run  over 
the  top  of  the  .sack,  it  was  found  that  the  amount  of  slime 
passing  through  the  sack  was  practically  negligible. 

Since  the  amount  of  water  used  by  different  drill  oper¬ 
ators  and  in  drilling  different  classes  of  ground  varies, 
this  method  needs  careful  attention  to  avoid  loss.  The 
following  modification  was  then  devised  and  is  now  being 
used  with  satisfactory  results. 

To  the  end  of  the  discharge  pipe  from  the  drill  easing 
a  cross  is  connected,  a  short  length  of  pipe  being  fitted 
to  each  of  the  three  arms.  Each  of  the  latter  pipes  is 
inserted  into  a  coarsely  woven  sack  and  the  neck  of  the 
sack  tightly  tied  around  it.  All  water  from  the  drill  hole 
must  ]>ass  through  the  sacks.  After  the  sample  has  been 

♦Miami  Copper  Co.,  Miami,  Ariz. 
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Concrete  Stringers  in  Steep  Inclines 

The  installation  of  a  concrete  skiproad  in  a  steep  in¬ 
cline  is  a  much  more  serious  problem  than  a  similar  in¬ 
stallation  in  a  flat  incline.  The  concrete  stringer  itself 
must  be  firmly  anchored  to  the  foot  wall  and  there  is  a 
constant  tendency  for  the  rails  to  creep  down  the  shaft. 

In  the  Copper  Range  shafts,  which  dip  at  an  angle 
of  70°,  concrete  stringers  of  the  Ahmeek  type  were  tried 
and  found  unsuitable.  The  hammer  of  the  skips  is  in¬ 
creased  by  operating  at  a  steep  angle,  since  they  swing 
more  on  the  rope  and  ride  less  smoothly.  As  a  result, 
the  nuts  loosened  on  the  bolts,  which  held  the  rail  to  the 
concrete  and  an  elliptical  hole  was  soon  worn  by  the  bolt 
T  1  (  ni  r  T^i  ^  I  1  in  the  concrete.  Inspection  of  a  70°  shaft  is  difficult  and 

Insulation  tor  Shaft  Electric  Cables 

Although  high  electrical  pressures  are  not  carried 
down  mine  shafts  at  present,  voltages  of  6600  are  known, 
and  the  tendency  will  probably  be  to  use  higher  volt¬ 
ages  so  that  even  11,000  volts  should  not  be  unusual. 

As  the  pressures  increase,  of  course,  the  matter  of  insula¬ 
tion  will  become  increasingly  important.  •  E.  Kilburn 
Scott,  in  a  paper  read  before  the  Association  of  Mining 
Electrical  Engineers  of  England,  Feb.  7,  1913,  describes 
the  different  insulating  materials  used. 

A  solid  bitumen  cable  is  one  in  which  the  conductors 
are  imbedded  in  a  mass  of  pitchy  material  of  which  the 
f  omponent  parts  are  cottonseed  pitch,  Trinidad  bitumen 
and  sulphur.  To  be  sufficiently  elastic  to  prevent  crack¬ 
ing,  and,  at  the  same  time,  not  to  flow  down  the  cable 
at  mine  temperatures,  it  is  important  to  obtain  the 
proper  consistency  for  the  mixture.  One  advantage  of 
this  type  of  insulation  is  its  excellent  resisting  quality  to 
corrosive  mine  waters. 

Although  rubber  has  been  largely  displaced  by  paper 
and  bitumen  for  power  cables  it  has  always  held  its  own 
for  lighting  cables  and  those  heavier  cables  where  flexi¬ 
bility  is  important,  as  for  sinking  pumps.  The  siliceous 
rubber  used  in  vehicle  tires  has  been  adopted  for  cover¬ 
ing  cables  used  on  the  surface  and  has  given  satisfaction 
in  both  its  insulating  and  wearing  qualities.  This  would 
seem  to  be  an  excellent  material  for  insulating  cables  for  T  [j^ 
mine  shafts.  Its  high  coefficient  of  friction  would  render  li  f 

it  available  for  support  by  cleats.  ^  | 

Paper  has  a  distinct  advantage  over  bitumen  in  the  ^  | 

fact  that  it  cannot  move  away  from  the  conductors  or  | 

flow  down  the  cable.  Furthermore,  its  dielectric  strength  ^ 
is  greater.  But  it  must  be  protected  against  moisture,  ' 
and  for  this  purpose  is  usually  sheathed  in  lead,  al-  ,1  [? 

though  bitumen  sheathing  with  tapes  can  also  be  used.  ^  ' '  ' 

A  special  insulation  which  goes  under  the  trade  name 
“Indestructible”  consists  of  layers  of  paper  wMth  a  cotton  Axciioij 
or  jute  braiding,  the  whole  impregnated  with  red  lead 
and  linseed  oil.  This  covering  seems  to  have  excellent 
resisting  qualities.  Lead-covered  cables  frequently  have 
a  thin  copper  sheath  immediately  underneath  the  lead  so 
as  to  increase  the  conducting  power  and  prevent  the  lead 
from  melting  in  case  of  a  heavy  leakage. 

Impregnated  jute  was  frequently  used  at  one  time  for 
insulating  low- voltage  cables  and  was  apparently  satis¬ 
factory.  The  use  of  jute  is  open  to  the  objection  that  it 
may  become  saturated  with  water  and  thus  increase  the 
weight  of  the  cable.  Other  fibers  would  seem  to  be  avail¬ 
able  similarly  to  jute,  but  so  far  as  known  they  have  not 
been  to  employed. 


taken  the  sacks  with  their  sludge  contents  are  removed 
and  placed  on  steam  coils  to  dry.  When  dry,  the  sample 
is  removed  and  the  sack  thoroughly  beaten  to  loosen  ad¬ 
hering  particles.  It  is  found  that  with  care  a  sack  can  be 
used  three  times,  after  which  it  becomes  so  porous  as  to 
be  worthless  for  this  purpose. 

The  same  method  was  tried  on  the  sludge  from  churn 
drilling,  but  without  success,  since  the  sludge  is  pounded 
to  pulp  instead  of  being  cut  into  sand  particles  as  in 
diamond  drilling.  As  a  result,  the  churn-drill  sludge 
fills  the  interstices  of  the  sacking  almost  immediately, 
rendering  it  practically  impervious  to  the  passage  of 
water. 
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it  was  ncces.sary  to  devise  .some  mctliod  of  holding  the 
rails,  which  could  be  depended  on  for  at  least  a  week 
at  a  time,  until  the  Sunday  inspection  took  place. 

The  system  illustrated  in  the  ac'companying  drawing 
was  originated.  Instead  of  being  laid  directly  on  the 
concrete  or  on  wooden  cro.ssties,  the  rail  is  spiked  to  a 
continuous  6xl0-in.  wooden  stringer  lying  longitudinally 
in  the  concrete  base  and  occupying  the  upper,  inner  (*or- 
er  of  it.  The  rails  are  notched  in  three  places  on  each 
side  of  a  30-ft.  length  to  receive  the  spikes,  which  are 
thus  better  able  to  resist  motion  down  the  shaft.  A  cast- 
iron  brace  is  spiked  against  the  outside  of  each  rail 
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end  to  prevent  spreading,  as  shown  at  B,  Fig.  3.  The 
wood  stringers  are  bolted  to  the  concrete  at  about  8-ft. 
intervals.  Access  to  the  bottoms  of  the  bolts  is  had 
through  3x4-in.  galvanized-iron  boxes,  which  are  set  in 
the  concrete,  but  do  not  extend  through  it.  The  bolt 
is  carried  through  a  tube  and  is  countersunk  at  the 
upper  end,  the  countersunk  hole  being  covered  by  the 
base  of  the  rail  so  that  the  bolt  tops  cannot  be  broken 
off. 

The  concrete  is  held  to  the  foot  wall  by  anchorages,  as 
shown  at  A,  Fig.  1.  These  are  put  in  about  every  35 
ft.  They  consist  each  of  two  pairs  of  eye-pins  set  in 
10-in.  holes  drilled  in  the  foot  wall  and  held  by  the  con¬ 
crete  cast  around  them.  The  lower  pins  are  fastened  to 
the  upper  by  bolts  and  to  increase  the  bond,  four  short 
pieces  of  drill  steel  run  across. 

The  concrete  is  cast  flush  with  the  top  and  side  of  the 
wood  stringers,  is  continued  to  the  wall  or  the  divider 
in  the  case  of  the  outside  stringers  and  poured  as  one 
block  for  the  adjacent  stringers  of  the  two  skipways. 
This  is  in  order  to  leave  as  little  opportunity  as  possible 
for  a  rock  to  lodge  and  derail  the  skip. 

In  constructing  the  skiproads,  the  foot  wall  is  cleaned 
and  3xG-in.  crosspieces  (J  fastened  to  the  dividers,  are 
set  to  grade  by  the  surveyor.  The  wood  stringers  are  laid 
in  the  j)roper  ])osition  on  these,  the  bolts  and  galvanized- 
iron  boxes  set  in,  and  the  forms  built  up  of  3-in.  planks. 
The  1:2:6  concrete  is  mixed  at  the  bottom  station  of  a 
3(IJ-ft.  lift  and  hoisted  in  a  bucket  to  the  shoveling  plat 
from  which  it  is  transferred  to  the  forms.  This  inter¬ 
feres  less  with  mining  o])erations. 

♦> 

♦> 


powder  to  insert  the  cap.  The  end  of  the  other  is  a  knife 
blade  protected  by  a  screw  cap  E  with  an  open  end  so 
that  the  knife  edge  or  point  will  not  be  injured. 

Aqueduct  Tunneling  Methods 

Typical  tunnels  on  the  Catskill  aqueduct  are  the  two 
headings  from  shaft  No.  6  of  the  Pittsburgh  Contracting 
Co.,  at  Aqueduct  and  Tremont  Avenues,  in  the  Bronx. 
The  tunnels  are  driven  by  the  heading  and  bench  meth¬ 
od,  the  heading,  which  takes  up  the  upper  half  of  the 
tunnel  section,  being  kept  about  10  ft.  in  advance.  The 
tunnel  is  circular  in  section,  roughly  18  ft.  in  diameter, 
necessitating  the  removal  of  9.42  cu.yd.  of  spoil  for  every 
foot  of  advance,  or  approximately  70  cu.yd.  for  every 
day’s  advance  of  7.5  ft.  This  would  be  considerably 
more  when  considered  in  terms  of  loose  material;  prob¬ 
ably  90  or  100  cubic  yards. 

The  finished  tube,  says  S.  W.  Symons,  in  Compressed 
Air  Magazine,  April,  1913,  will  be  lined  with  concrete  to 
a  thickness  of  1^/^  ft.,  reducing  the  diameter  to  15  ft. 
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Aragon  Pocket  Fuse  Cutter 

A  miner’s  tool  for  cutting  fuse  and  making  primers 
has  been  invented  by  Clements  L.  Aragon,  of  Ely,  Xev. 
(U.  S.  pat.  1,047,910).  Its  general  construction  is 
evident  from  the  drawing.  The  circular  recesses  at  A 
are  for  use  in  cutting  the  fuse,  working  similarly  to  the 


P()('KKT  Tool  for  Cutting  Fuse,  Crimping  and 
Preparing  Primers 


wire-cutting  devices  in  certain  types  of  pliers.  The  end 
])ortion  B  is  provided  for  slitting  the  end  of  the  fuse 
longitudinally,  preparatory  to  spitting.  The  plates  C  are 
secured  to  the  jaws  by  screws  and  have  their  free  edges 
flared  away  as  seen  in  the  end  view.  This  is  to  facilitate 
the  entrance  of  the  fuse  end  and  also  to  give  a  rolling  mo¬ 
tion  and  consequent  compression  of  the  fuse,  so  that 
when  the  cutting  edges  come  into  action,  the  covering 
material  will  not  be  torn  or  the  powder  spilled.  The  end 
of  one  handle  7>  is  pointed  for  punching  a  hole  in  the 


Cut  and  Bench  Holes 

An  accompanying  diagram  of  the  breast  shows  how  the 
holes  are  placed  and  fired.  Six  3)4-  or  3^-in.  piston 
machines  are  used,  mounted  on  three  columns,  two  arms 
and  two  drills  to  each  column;  holes  Nos.  1,  2,  3,  4,  11, 

13,  13  are  drilled  from  the  left-hand  column;  Nos.  5, 

14,  15,  16,  6,  17,  18,  19  from  the  center  column;  Nos. 
20,  31,  22,  7,  8,  9,  10  from  the  right-hand  column.  The 
lower  arms  are  then  swung  around  and  the  drills  turned 
down  for  the  bench  holes,  all  holes  being  drilled  without 
changing  the  set-up  of  the  columns.  All  holes  are  started 
at  three  inches  in  diameter  and  bottomed  at  2)4 

and  cross  bits  on  IVi*  and  l)4-in.  hexagon-steel  being 
used.  Great  care  must  be  taken  to  break  the  rock  section 
true  to  shape  and  size  in  order  to  keep  down  to  its  mini¬ 
mum  the  amount  of  concrete  in  the  lining. 

Drilling  is  started  about  4  p.m.  and  the  round  is  com¬ 
pleted  in  one  shift.  Blasting  is  carried  on  from  4  a.m.  to 
about  7  a.m.,  the  holes  being  shot  by  electricity ;  700  to  800 
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11).  of  powder  is  used  per  day  for  both  headings;  side  and 
bench  holes  are  loaded  with  10  to  12  lb.,  and  cut  holes 
with  9  to  10  lb.  The  short  cut  holes  and  the  bench  are 
shot  first,  the  long  cut  second  and  the  back  and  side  holes 
last.  The  heading  has  been  advanced  steadily  at  an  av¬ 
erage  rate  of  7^  ft.  per  day. 

A  saving  is  made  in  the  time  of  the  high-priced  drill 
runners  by  having  the  mucking  crew  set  up  the  drills, 
ready  for  the  next  round,  as  soon  as  they  have  cleared 
away  the  breast.  This  means  that  the  drill  runners  can 
begin  work  without  delay.  The  drill  crew  for  each  head¬ 
ing  consists  of  six  drillers,  six  helpers  and  a  water  boy. 

For  tramming,  a  double  track  is  laid  from  the  shaft  to 
within  a  short  distance  of  the  breast,  and  a  single  over¬ 
head  trolley  wire  supplies  current  for  a  small  electric 
mine  locomotive.  From  the  end  of  the  permanent  track 
to  the  breast,  rails  are  laid  on  their  sides  and  the  flanges 
of  the  truck  wheels  run  in  the  channel  section,  the  loco¬ 
motive  taking  its  power  through  a  length  of  wire  con¬ 
nected  at  one  end  to  the  overhead  system,  the  other  end 
being  wound  on  a  winch  attached  to  the  locomotive. 

In  mucking,  an  overhead  system  of  planks  is  laid  from 
the  bench  to  the  end  of  the  car  tracks,  supported  on  bars 
set  between  the  sides  of  the  tunnel  at  a  height  to  allow 
the  mine  trucks  to  pass  underneath.  Two  cars  are  run  as 
close  to  the  breast  as  the  muck  Avill  allow;  part  of  the 
mucking  gang  AA’ork  on  the  floor  of  the  tunnel, 
shoveling  into  the  nearest  truck  and  working  toward 
ihe  breast;  the  rest  work  on  top  of  the  muck, 
shoveling  into  barrows  on  the  overhead  system  and  work¬ 
ing  away  from  the  breast,  the  barrows,  of  which  two  are 
kept  going,  are  emptied  into  the  farthest  mine  truck. 

Device  for  Extracting  Chuck  Bushing 

The  ordinary  method  of  removing  a  chuck  bushing 
from  a  machine  drill  is  to  insert  a  drift  through  the  open¬ 
ing  in  the  chuck  in  which  the  key  or  drift  fits.  The 


Bolt  and  Key  Chuck-Bushing  Extractor 


drift  is  then  struck  with  a  sledge  until  the  bushing  is 
forced  out.  In  most  cases,  says  J.  F.  Berteling,  in 
Mine  &  Quarry,  April,  1913,  the  bushing  is  ruined  if 
the  method  succeeds.  A  cold  chisel  is  often  needed  to 
split  the  bushing,  or  the  chuck  is  heated  in  a  forge  and 
expanded,  enabling  the  bushing  to  be  driven  out  more 
easily.  Even  on  new  machines  considerable  difficulty  is 
encountered  in  removing  bushings,  and  if  the  bushing 
has  been  rusted  in,  it  is  a  difficult  job.  Drift  keys  arc 
made  up  for  this  purpo.se,  so  as  to  exercise  a  better  lever¬ 
age  on  the  bushing,  but,  while  superior  to  home-made 
drifts,  they  are  open  to  the  chief  objections  described. 

The  accompanying  drawing  shows  a  method  devised  by 
Charles  Berg,  master  mechanic  of  the  Re.serve  Mining 
Co.,  near  Commonwealth,  Wisconsin.  This  method  con¬ 
sists  in  pulling  the  bushing  out  of  the  chuck  instead  of 
driving  it  out.  A  .steel  rod  of  suitable  size  is  threaded  at 
one  end  with  a  heavy  thread  of  coarse  pitch.  At  the 
other  a  suitable  slot  is  cut  in  which  a  steel  wedge  is  laid, 
carrying  a  square  shoulder.  This  rod  is  iniserted  in  the 


chuck,  the  wedge  placed  in  position  through  the  key 
or  clam))  oiiening,  and  a  short  piece  of  heavy  pipe  placed 
over  the  threaded  end  of  the  rod.  A  heavy  nut  is  then 
screwed  on  over  the  free  end  of  the  rod,  until  it  abuts 
against  the  section  of  pi})e.  As  it  is  screwed  in  it  pulls 
out  the  rod  and  brings  the  shoulder  of  the  wedge  against 
the  edge  of  the  hole  in  the  bushing.  The  inclined  sur¬ 
face  of  the  wedge  being  underneath  the  bushing,  the 
entire  device  is  solid  and  secure,  and  in  most  cases  the 
bushing  can  be  drawn  out  without  damage  to  itself  or  to 
the  chuck. 

Safety  Rules — Mining* 

(1)  All  dangerous  places  underground  should  1k) 
properly  fenced  off. 

(2)  If  mechanical  haulage  is  employed,  there  should 
be  no  stretclies  more  than  200  ft.  long  on  any  main  haul¬ 
ageway,  which  afford  a  continuous  s])ace  of  less  than 

ft.  in  width  between  the  widest  ]tortion  of  the  car  or 
tram  running  on  the  tramway,  and  the  side  of  the  drift. 

(3)  Safety  alcoves,  or  places  of  refuge,  4  ft.  wide  and 
2^  ft.  dee))  should  be  ))rovided  at  intervals  of  not  less 
than  130  ft.  along  tramways. 

(4)  Winzes  and  rai.ses  should  not  be  started  nor  holed 
in  the  direct  line  of  a  main  drift,  but  should  be  offset,  ex¬ 
cept  where,  in  the  judgment  of  the  suj>erintendent,  it  is 
necessary. 

(5)  The  oiiening  of  an  offset  winze  should  be  pro¬ 
tected  by  a  fence  or  guard  rail  not  le.'^s  than  3  ft.  or  more 
than  4  ft.  above  the  level  of  the  drift. 

(G)  Existing  winzes  oj)ening  directly  from  the  floor 
of  the  drift  or  sto])e  should  he  ke|)t  covered  by  a  sid)- 
stantial  hatch,  or  planking,  e.xcept  when  in  use,  at  which 
time  passage  to  persons  other  than  those  working  at  the 
winze  should  be  barred  off  by  a  substantial  rail  acro.ss  the 
roads  of  access  to  the  ojiening. 

(7)  No  raise  should  be  allowed  to  ai)i)roach  within  10 
ft.  of  any  portion  of  an  ojiening  in  which  there  is  a  dan¬ 
gerous  accumulation  of  water,  nnle.ss  the  water  be  first 
bailed,  or  puinjied  or  removed  by  means  of  a  bore  hole 
from  the  rai.se. 

(8)  When  advancing  a  drift,  adit  level  or  incline  to¬ 
ward  a  mine  working  that  it  is  sus])ected  (‘ontains  water, 
a  bore  hole  should  be  kei)t  at  least  20  ft.  in  advance  of 
the  breast  of  the  drift,  and,  if  necessary,  in  directions 
laterally  from  its  course. 

(9)  Watch  and  listen  for  danger  signals,  bearing 
them  in  mind  at  all  times. 

(10)  Every  manhole  and  ])lace  of  refuge  shall  ue  kept 
constantly  clear  and  no  refuse  or  other  material  should 
be  placed  therein.  No  person  shall  in  any  way  })revent 
access  thereto. 

(11)  Blanking  over  sum))s  and  ditches  should  be  ke|)t 
in  first-class  condition. 

(12)  Drifts  must  not  be  robbed  so  as  to  leave  large 
openings  above  the  timbers,  which,  should  the  roof  cave 
in,  would  be  liable  to  break  the  timbers  and  crush  any¬ 
one  underneath. 

(13)  Employees  shall  inform  the  captain  or  shift  boss 
immediately  after  discovering  any  unsafe  place  .«o  that 
prompt  ]>recautions  may  he  taken  to  avoid  the  ])ossibility 
of  accident. 

♦From  Inland  Steel  Co.  book  of  rules. 
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Safety  Rules — Electrical  Work* 

(1)  Power  feeders  al)0ve  2.50  volts  shall  he  handled 
with  great  care,  as  carelessness  may  cause  a  fatal  acci¬ 
dent.  Such  systems  should  never  be  worked  u})on  out¬ 
doors  when  live,  during  rainy  or  damp  weather,  and 
otherwise  only  with  the  approval  of  the  electrician. 

(2)  The  25()-volt  direct-current  power  circuit  under 
ordinary  conditions  is  not  likely  to  cause  death  by  shock; 
but  the  same  precautions  should  he  observed  in  handling 
this  circuit  as  in  handling  those  of  higher  voltage,  not 
only  to  avoid  possible  injury  from  shocks  and  burns, 
hut  to  form  habits  of  precaution  in  handling  wires.  Re¬ 
member  that  it  is  possible  to  receive  a  fatal  shock  from 
a  12.5-volt  circuit  under  certain  conditions. 

(3)  So  far  as  possible,  treat  all  circuits  as  though 
they  were  live,  even  though  you  believe  them  to  he  dead. 

(4)  Never  handle  electric  wires  while  standing  or 
sitting  in  a  wot  place,  without  e.\tra  precaution  to  obtain 
insulation  from  the  ground. 

(.5)  In  handling  any  circuit  known  to  he  live,  when¬ 
ever  ])ossil)le,  use  only  one  hai\d.  It  is  best  to  keep  the 
other  hand  hehind  the  hack.  The  most  dangerous  shocks 
are  those  from  hand  to  hand. 

(())  When  working  ui)on  live  circuits,  take  care  to 
work  upon  hut  one  wire  at  a  time  and  properly  insulate 
vourself  from  the  ground  and  from  other  wires  of  the 
circuit.  Insulate  each  joint  as  it  is  made  before  starting 
on  another  wire.  Be  sure  you  are  pro])erly  ])rotected 
rrom  falling  from  a  high  position  in  case  of  shock.  Gare- 
le.'S  naste  in  working  on  live  circuits  is  the  cause  oi  most 
accidents.  Be  cautious  and  alert  at  all  times  and  under 
all  conditions. 

(T)  The  insulation  on  electric  wires  cannot  he  de- 
j)ended  upon  to  ])rotect  you  from  shock.  Avoid  working 
upon  any  live  circuits  as  much  as  possible. 

(8)  Never  close  a  switch  without  full  knowledge  con¬ 
cerning  the  circuit  and  why  the  switch  was  o])ened. 

(!))  When  an  electrical  worker  is  engaged  at  pole 
work  or  other  overhead  work,  he  should  wear  a  belt  and 
safety  strap. 

(10)  Ta])e  the  handles  of  your  tools,  to  assist  in  pre¬ 
venting  short-circuits  across  them. 

(11)  If  you  see  any  })erson  handling  electrical  aji- 
paratus  who  has  no  right  to  do  so,  stop  him  at  once  and 
re])ort  the  matter  to  his  foreman. 

(12)  If  you  see  any  electrical  equipment  in  unsafe 
condition  or  imi)roi)erly  operated,  correct  the  conditions 
or  report  the  matter  to  the  ])roper  foreman. 

(13)  There  are  many  special  conditions  which  make 
electrical  work  dangerous.  Even  telephone  or  signal 
wires  may  he(‘ome  crossed  with  high-tension  wires  and 
become  dangerously  charged.  It  is  not  possible  to  ex¬ 
plain  in  detail  all  such  possible  cases,  but  competent  work¬ 
men  are  always  afraid. 

(14)  Never  look  at  an  intense  arc  without  adequate 


protection,  such  as  heavy  blue  or  black  glasses.  Intense 
pain  results  from  exposure  of  the  delicate  nerves  of  the 
eyes  to  the  intense  light  of  the  electric  arc.  As  this  pain 
does  not  manifest  itself  until  several  hours  afterward, 
you  should  immediately  seek  the  advice  of  the  doctor,  if 
you  have  so  exposed  your  eyes,  in  order  to  avoid  suffering. 

(15)  When  you  complete  a  job,  never  leave  tools  or 
material  overhead  and  always  replace  safeguards. 

(16)  You  must  have  the  switch  open  when  workiirg 
on  a  lamp. 

(17)  Do  not  throw  or  leave  pieces  of  carbon  where  a 
person  is  liable  to  step  on  them  and  lose  his  footing. 

(18)  Carefully  inspect  wires,  ropes,  arms,  etc.,  when 
trimming  lamps  and  report  defective  conditions  immedi¬ 
ately. 

♦V 

Portable  Blower  Set 

By  Stei’hex  L.  Goodale* 

The  metallurgical  laboratories  of  the  School  of  Mines 
of  the  University  of  Pittsburgh  were  not  provided  origi¬ 
nally  with  piping  for  compressed  air.  Many  occasions 


PoRTAHLE  Blower  Set 


have  arisen  for  using  small  amounts  of  air  at  a  few 
ounces  ])ressure  in  different  parts  of  the  department  and 
1  accordingly  had  the  portable  set  made  Tip  as  shown  in 
the  })hotogra])h.  A  V^d^p.  motor  drives  the  counter¬ 
shaft,  which  is  belted  to  the  blower,  the  pulleys  being 
chosen  to  drive  the  blower  slightly  above  its  rated  speed 
of  450  r.p.m.  A  Crowell  No.  2  rotary,  positive-pressure 
blower  with  inlet  and  discharge  of  %  in.  is  used.  From 
the  short  vertical  discharge  pipe  two  lines  of  i/4-in. 
hose  are  taken,  so  that  two  Fletcher  furnaces  may  be  run 
at  once,  and  sufficient  air  may  be  obtained  for  a  number 
of  blast  lamps.  The  platform  is  set  on  ball  casters  at 
the  corners,  which  make  it  easy  to  run  about  on  our  con¬ 
crete  floors.  The  stringers  of  the  platform  as  shown  in 
the  photogra})h  are  too  springy,  and  we  have  been  obliged 
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to  shorten  them  for  stiffness;  before  they  were  shortened 
it  became  necessary  to  place  a  little  block  under  each 
stringer  to  give  it  a  bearing  on  the  floor  at  the  center. 
This  size  blower  does  well  for  its  present  uses,  but  tlie 
next  size  larger  would  be  better  for  most  laboratories. 

Some  months  ago  considerable  difficulty  was  experi¬ 
enced  in  getting  a  temperature  in  our  small  furnaces  to 
melt  copper.  This  was  due  to  poor  gas  and  was  overcome 
by  blowing  the  air  through  an  iron  pipe  leading  through 
a  Hoskins  electric  combustion  furnace.  By  this  means 
the  air  was  heated  to  something  over  200°  C.,  and  the 
temperature  readily  attained.  Under  ordinary  conditions 
when  our  gas  is  good,  this  expedient  of  heating  the  air 
is  not  necessary. 

Concentrating  Launder 

A  launder  devised  for  the  purpose  of  concentrating  thin 
material  or  pulp  has  been  designed  by  Philip  R.  Stan¬ 
hope,  of  Denver,  Colo.,  and  patf  ated  under  U.  S.  pat. 
1,029,080.  A  Y-shaped  launder  is  provided  having  a 
hydraulic  ore-agitating  mechanism  as  described.  The 
launder  has  its  feed  end  closed  by  a  board  and  a  chute  is 
arranged  to  discharge  the  pulp  from  a  stamp  or  other 
crushing  mill  into  the  feed  portion  of  the  launder.  A 


of  clean  water  under  pressure,  which  when  the  handwheel 
valve  is  open,  flows  through  the  stem  into  the  bottom  of 
the  launder. 

From  the  end  of  the  strip,  before  mentioned,  the  bot¬ 
tom  of  the  launder  is  Y-shaped  throughout  the  rest  of 
its  length,  which  may  be  any  convenient  dimension.  In 
opposite  sides,  close  to  its  bottom,  rows  of  nails,  shown  in 
Fig.  3,  are  driven  a  portion  of  their  length,  leaving  the 
remainder  of  the  nails  projecting  from  the  inside  of  the 
trough,  forming  riffles,  which  are  placed  to  stand  out  the 
same  distance  and  are  arranged  so  that  they  interniesh 
with  each  other  but  are  separated  from  each  other  by  a 
small  space. 

At  predetermined  distances  apart  along  the  length  of 
the  launder,  concentrate-discharging  apertures  are  placed, 
which  may  be  of  any  desired  form.  They  are  arranged  to 
discharge  onto  an  ajiron  that  extends  from  the  bottom 
edge  of  the  launder  at  such  downward  angle  as  will  per¬ 
mit  the  concentrate  to  wash  across  the  apron.  This  apron 
usually  consists  of  a  board  that  forms  a  continuation  of 
the  board  that  forms  the  opposite  side  of  the  launder  from 
these  outlets,  and  is  preferably  covered  at  a  point  ad¬ 
jacent  to  the  outlet  with  a  piece  of  sheet  iron.  Water¬ 
discharging  nozzles,  shown  in  Fig.  2,  are  placed  on  the 
apron  in  such  a  way  as  to  deliver  jets  of  water  into  the 
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strip  of  wood  is  fastened  along  the  bottom  of  the  head 
portion  of  the  launder  for  a  short  distance,  in  order  to 
form  a  connecting  support  for  one  end  of  the  vertical 
pipe  nipple,  shown  in  the  drawing,  which  is  extended  up 
through  an  aperture  formed  in  the  angular  bottom  edge 
of  the  launder,  into  an  aperture  formed  in  the  strip  to 
receive  it.  A  Y-pipe  fitting,  shown  in  Fig.  5,  is  secured 
to  the  lower  end  of  this  nipple,  with  its  adjacent  apertures 
depending  from  the  nipple,  and  a  valve  stem  is  threaded 
to  the  vertical  entrance  to  the  Y,  extending  through  it 
and  the  nipple  to  its  upper  end,  where  it  is  provided  with 
an  inverted  conical  head  that  forms  a  valve.  The  top 
edge  of  this  nipple  is  provided  with  a  beveled  edge  op¬ 
posite  to  the  bevel  of  valve,  and  the  space  between  the  end 
of  the  nipple  and  around  the  sides  of  the  valve  forms  an 
entrance  passage  for  the  settled  mineral  particles,  which 
work  down  into  the  body  of  the  nipple,  into  and  through 
the  passage  into  the  other  portion  of  the  Y-fltting,  and 
out  through  a  discharge  pipe  that  is  threaded  to  its  end, 
through  which  it  flows  and  discharges  to  a  storage  bin. 
This  valve  stem  can  be  moved  up  or  down  by  turning 
it  in  its  thread  in  the  end  of  the  Y,  to  increase  or  de¬ 
crease  the  size  of  the  mineral  inlet  into  the  pipe  nipple. 
The  opposite  end  of  the  valve  stem  is  threaded  and  a 
handwheel  valve  is  connected  to  it.  A  nipple  is  connected 
to  the  opposite  end  of  the  handwheel  valve,  and  a  hose  is 
connected  to  the  nipple.  This  hose  extends  to  a  su})ply 


com*entrate-discharge  openings.  These  nozzles  deliver 
water  under  pressure  and  are  flattened.  The  concentrate- 
discharge  openings  are  provided  with  gates  by  means  of 
which  they  may  be  opened  or  closed  as  desired. 

This  concentrating  launder  is  suspended  by  rods  from 
timber  frames,  which  are  placed  at  op])osite  ends,  the  rods 
being  connected  at  one  outer  end  to  eye-bolts  which  are  in 
turn  secured  to  the  inside  of  the  timbers  and  also  to  eye- 
bolts  at  their  opposite  ends  that  are  attached  to  the  tops 
of  the  opposite  sides  of  the  launder.  The  head  of  the 
launder  is  provided  with  a  bumping  or  jarring  mechan¬ 
ism  in  order  to  impart  blows  against  the  end  of  the 
launder,  this  arrangement  being  shown  in  Fig.  1. 

The  launder  is  provided  at  intervals  along  its  length 
with  slime-catching  devices,  which  consist  of  pieces  of 
carpet  or  other  suitable  fabric  which  are  arranged  to  hang 
from  a  rod  that  is  vertically  adjustable  in  brackets  that 
are  secured  to  the  opposite  side  of  the  inside  of  the 
launder.  The  carpets  are  to  he  removed,  from  time  to 
time,  and  thrown  into  tanks  of  water  for  cleaning.  The 
accompanying  drawing  gives  an  idea  of  the  construction 
and  operation  of  the  device. 

A  LiOone  Pinton  RinK  Can  Be  Tightened  by  PeenlnK.  if  it  Is 

narrower  than  its  groove,  according  to  “Power,”  Apr.  1,  1913. 
The  effect  of  thus  peening  with  a  hammer  on  opposite  aides 
in  a  staggered  relation,  is  to  make  the  ring  slightly  crooked 
laterally  and  so'to  bear  tight  against  the  sides  of  the  grooves. 
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THE  COST  OF  DOING  THINGS 
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Iron  Mining  in  Minnesota 

Tlie  following  data  were  taken  from  Bulletin  No.  1 
of  the  Minnesota  School  of  Mines  Experiment  Station, 
For  {)rospeeting  on  the  Mesabi  with  diamond  drill,  it  is 
stated  that  a  typical  outfit  costs  about  $2500,  exclusive  of 
diamond  investment.  It  consists  of:  Sullivan  diamond 
drill  “H,”  1000  ft.  capacity;  No,  5  Cameron  pump; 
F]vred-model  churn  drill ;  vertical  dry-top  boiler,  20 
hp.  (extra-heavy  pattern  on  account  of  the  hard  usage 
to  which  it  is  subjected);  string  of  tools,  drill  rods, 
200  ft,  of  3-in.  and  500  ft.  of  2-in.  casing,  and  a  30- 
ft,  derrick  or  tripod.  The  large  drilling  concerns  have 
a  heavy  (arhon  investment.  Stones  range  from  four  to 
nine  carats;  medium  stones  from  four  to  five  carats  are 
preferred.  The  price  of  carbons  is  about  $00  for  choice 
.clones.  The  wages  drawn  by  diamond-.setters  is  about 
$118  a  month  and  a  competent  man  sets  from  five  to  six 
hits  in  a  10-hr.  day.  In  hard  seamy  rocks,  two  bits  are 
usually  needed  per  drill  shift.  Reaming  consumes  on  an 
average  IV2  fir.  per  drill  shift.  A  log  of  a  1633-ft. 
hole  drilled  in  the  Vermillion  Range  from  an  under¬ 
ground  ])osition  shows  a  cost  of  about  $3.25  per  ft.  made 
u])  of  $0.80  labor  and  $2.45  for  supplies.  The  diamond 
wear,  included  in  the  supplies,  was  approximately  $1.85 
|)er  ft.  This  was  a  }|-in.  hole  through  greenstone  and 
was  drilled  in  131  actual  shifts  during  94  calendar  days. 
This  indicates  a  rate  of  12.4  ft.  per  shift.  Stones  are 
used  until  they  are  reduced  to  carat  or  less,  and  it  is 
stated  that  available  data  covering  several  thousand  feet 
of  drilling  indicates  that  the  average  cost  of  diamond 
wear  is  about  $1.50  per  ft.  drilled.  In  regard  to  rate 
of  drilling,  8  to  20  ft.  per  shift  is  given  for  hard  slate. 
5  to  15  ft.  in  (juartzite  and  decomposed  taconite,  and  G 
to  10  ft.  per  shift  drilling  in  hard  taconite.  The  actual 
(ost  of  churn  drilling  is  stated  to  he  from  $1.75  to  $2 
j)er  ft.  with  $3  to  $3.50  for  diamond  drilling.  These 
costs  are  obtained,  however,  by  large  operators. 

Remarks  on  o})erating  estimates  are  cpioted  in  full : 

When  a  property  has  been  drilled  and  estimated,  the  en¬ 
gineer  makes  further  estimates  to  determine  the  method  of 
mining  best  suited  to  the  orebody  under  consideration.  The 
following  basis  has  been  established  for  comparison  of  under- 
Kfound  and  openpit  mining  costs: 

TABLE  NO.  1 

StripplnK  ordinary  Klacial  drift,  .30c.  per  cu.yd. 

Stripping’  ordinary  paint-rock,  30c.  per  cu.yd. 

Stripping  ordinary  broken  taconite,  75c.  per  cu.yd. 

Stripping  ordinary  solid  taconite,  $1  per  cu.yd. 

Steam-shovel  mining,  ordinary  ground,  15c.  per  ton. 

Underground  mining,  ordinary  conditions,  75c.  per  ton. 

One  cubic  yard  of  ore  is  roughly  two  tons. 

Sometimes  a  glance  at  the  ore  estimate  will  suffice  to 
classify  ))art  or  all  of  an  orebody.  Often  a  calculation 
must  be  made  as  exemplified  by  this  case:  A  drill  hole 
shows  50  ft.  of  ord’narv  glacial  drift  and  jiaint  rock,  15 
ft.  of  hard  taconite,  3G  ft,  of  merchantable  ore.  All 
other  things  being  e(iual,  is  this  an  openpit  or  an  under¬ 
ground  proposition  ?  Reduce  the  consideration  to  a  col¬ 
umn  of  one  yard  sipiare  at  drill  hole,  a  comparison  may 
be  made,  using  the  data  in  Table  No.  1. 


Underground  Mining; 

Cost  of  mining  a  column  of  ore  1  yd.  square 
and  36  ft.  high  at  75c.  per  ton  (1  cu.yd.  = 

2  tons),  «•/.,  X  2  X  $0.75  equals .  $18.00 

Openpit  Mining: 

Stripping  a  column  1  yd.  square  and  50  ft. 
high  of  glacial  drift  at  30c.  a  yard,  “’/a 

X  30c .  $5.00 

Stripping  15  ft.  of  solid  tacouite,  at  $1.  *V;t 

X  1  .  5.00 

Steam-shovel  mining  at  36  ft.,  o:-e  at  15c.  a 

ton.  “/a  X  2  X  15c .  3.60 


Total  cost  of  openpit  -work .  $13.60 


Difference  in  favor  of  openpit  work .  $4.40 


The  figures  given  in  Table  No.  1  may  be  reduced  to 
vertical  depth  for  one  yard  stpiare  and  stated  as  fol¬ 
lows  : 

TABLE  NO.  2 

Cost  of  stripping  glacial  drift,  10c.  per  ft.  of  depth. 

Cost  of  stripping  ordinary  paint-rock,  10c.  per  ft.  of  depth. 
Cost  of  stripping  broken  taconite,  25c.  per  ft.  of  depth. 

Cost  of  stripping  solid  taconite,  33Sc.  per  ft.  of  depth. 
Openpit  mining,  10c.  per  ft.  of  depth. 

Underground  mining,  50c.  per  ft.  of  depth. 

It  is  understood  that  such  questions  as  adverse  or  fav¬ 
orable  topography,  accessibility  of  dump  room,  quick¬ 
sands,  swamps,  etc.,  have  a  special  bearing  on  each  indi¬ 
vidual  case  that  does  not  admit  of  generalization.  The 
economical  limit  of  stripping  is  at  present  considered 
to  be  within  the  following  proportions: 

1.  One  yard  of  overburden  to  one  ton  of  ore. 

2.  Not  to  exceed  2-ft.  depth  of  overburden  to  1  ft. 
of  ore.  Hard  slates  and  taconite  cost  two  or  three  times 
as  much  as  ordinary  glacial  drift  and  it  is  customary 
when  applying  these  figures  to  consider  one  foot  of  such 
material  as  three  feet  of  overburden. 

3.  A  maximum  stripping  depth  under  any  considera¬ 
tion  of  15(1  feet. 

British  Columbia  Copper  Co. 

During  the  4-yr,  period,  1909-1912,  the  British  (’olum- 
bia  Copper  Co.  according  to  its  annual  reports  has  pro¬ 
duced  34,560,255  lb.  of  refined  copper  as  follows :  6,325,- 
000  lb.  in  1909,  7,143,456  lb.  in  1910,  9,944,987  lb.  in 
1911  and  11,146,811  lb.  in  1912.  The  operating  cost  as 
reported,  after  deducting  gold  and  silver,  was  9.82c., 
9.04c.,  11.63c.  and  12.85c.  respectively.  A  study  of  the 
financial  statement,  however,  shows  that  the  net  income 
after  ])aying  for  plant  additions,  lands,  etc.,  was  approxi¬ 
mately  i.46c.  in  1909,  0.785c.  in  1910,  0.4c.  in  1911  and 
0.734c.  in  1912  per  lb.  of  co])])er.  Based  upon  the  average 
price  reported  received  for  copper  gives  a  dividend  cost 
of  11.62c.  for  1909,  12c.  for  1910,  11.9c.  for  1911  and 
15.93c.  for  1912.  The  cost  per  ton  of  ore  including,  all 
charges  from  ore  in  place  to  marketing  as  reported,  was: 
$2.63,  $2.68,  $2.73,  $2.88  and  $2.45  from  1908  to  end 
of  1912  in  the  order  named. 

K 

Cost  of  Complete  Concrete  Structures 

The  accompanying  table  gives  the  costs  of  various  ty|4es 
of  concrete  construction  by  specific  example,  seleided 
from  a  list  in  Taylor  aiid  Thompson’s  “Concrete  Costs.” 


PARTLY  DISTUIBI  TED  COSTS  OF  VARIOUS  CONCRETE  STRUCTURES 
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P]xcept  where  noted,  the  figures  given  refer  to  euhie  yards 
of  concrete,  and  do  not  include  (‘ost  of  ])lant,  deprecia¬ 
tion,  repairs,  superintendence  or  engineering. 


Comparative  Costs  of  Haulage  Systems 

Tlie  accompanying  tahie  from  an  article  hy  R.  ('.  Wai- 
riner  on  the  Grown  Mines,  Ltd.  (Journ.  So.  Afr.  Inst, 
of  Eng.,  April,  Ihld)  shows  the  costs  of  operating  several 
different  .systems  of  underground  haulage,  the  figures  be¬ 
ing  those  of  the  best  month  for  each  system.  The  power 
cost  is  comparatively  insignificant,  amounting  to  0.10c. 
out  of  dc.  ])er  ton  in  the  case  of  electric  haulage.  For 
this  reason  the  costs  are  not  expressed  on  the  ton-mile 
basis,  as  jiower  would  he  the  only  factor  seriously  affected 
by  a  change  in  the  length  of  the  haul  and  ton-mile  figures 
are,  therefore,  misleading.  To  show  high  economy,  any 
system  should  be  worked  to  its  full  capacity.  In  the  case 
of  the  electric  .system  in  jiarticular  this  maximum  is  not 
attained. 

UNDERGROUND  MECHANICAL  HAULAGE  COSTS 

Average 

Car  Maximum  Ix^iigth  of  Cost  in 
Capacity,  Tons  Haul  Cents  per 

Cu.Ft.  Handled  in  Feet  Ton 
(U  23,054  2600  4 . 68 

64  15,043  1380  6.62 

20  10,339  4(H)  2.16 

20  20,666  650  3.78 

230  108,031  2350  3.00 

The  gasoline  locomotive  and  main-and-tail  system  are 
working  under  much  more  disadvaniageous  conditions 
than  are  the  other  systems.  'Lhe  main-and-tail  system  is 
installed  in  a  haulageway  with  too  many  curves  to  permit 
its  showing  the  best  results.  The  endless  ropes  operate 
under  the  best  conditions,  in  short,  straight  passages.  For 
such  conditions,  they  are  probably  the  be.st  system.  They 
are  not  elastic  and  become  complicated  when  there  are 
changes  in  direction.  For  hauling  large  quantities  over 
long  distances  from  separate  point.s,  the  electric  system  is 
probably  the  best.  The  gasoline  locomotive  furnishes  the 
most  clastic  method  of  all. 


Gasoline  locomotive . 

Main-and-tail . 

Endles.s  rope,  No.  10  shaft 
Endless  rope,  No.  3  shaft . 
Electric . 


Nevada  Hills 

The  Nevada  Hills  Mining  Go.,  Fairview,  Nev.,  in  its 
annual  report  for  nine  months  ended  Dec.  31,  li)13,  shows 
that  29,984  tons  of  ore  were  treated  at  a  (,‘ost  of  $9.fi  1 
per  ton  for  operations,  $2.60  for  losses  in  tailings  and 
11c.  for  construction,  total  $12.35,  less  a  credit  of  loc. 
for  miscellaneous  earnings,  leaving  a  net  operating  profit 
of  $14.64  not  including  depreciation.  The  operating 
cost  was  made  up  as  follows :  $3.83  for  stoping  and  de¬ 
velopment,  12c.  for  moving  dump  ore,  $3.07  for  mill¬ 
ing,  $1.03  for  marketing  products,  71c.  for  general  ex¬ 
penses,  63c.  for  interest,  21c.  for  bullion  tax  and  4c.  per 
ton  of  ore  for  property  tax. 

Development  work  made  up  54%  of  the  mining  cost. 
The  total  cost  of  ])roduction  was  made  u])  of  54%  for 
labor,  35%  for  sup])lies  and  1 1  %  for  ])ower.  The  min¬ 
ing  expense  consisted  of  68.2%  labor,  25.2%  sup])lies 
and  6.6%  power;  compared  with  35.2%  labor,  47.6% 
supplies  and  17.2%  power  for  milling.  The  development 
work  performed  during  tlu'  period  amounted  to  5866 
ft.  at  an  average  cost  of  $10.56  per  ft.  or  4553.5  ft.  of 
drifts  and  crosscuts  at  $9.77  per  ft.,  1253  ft.  of  raises 
at  $12.50  per  ft.  and  59.5  ft.  of  winzes  at  $30.03  per 
foot. 
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Rare  Minerals  at  Broken  Hill,  Rhodesia 

By  George  1).  IIubbaku* 


SYNOPSIS — Description  of  rare  and  heautifnl  minerals 
found  in  Rhodesia  in  association  with  a  deposit  of  ani¬ 
mal  bones.  Most  of  these  minerals  are  phosphate  com¬ 
binations  which  are  rare  on  account  of  the  scarcity  of 
phosphates  in  ordinary  rock,  llopeite  teas  formerly  only 
known  near  Altenbery,  (Jermany,  while  tarbuttite  is 
found  for  the  first  time. 

Ill  11)02,  there  was  diseovered  l)y  accident  both  lead  and 
zinc  ores  at  Broken  Hill,  Northwest  Rliodesia,  South 
Africa,  a  point  on  the  Cape  to  Cairo  railroad,  about  300 
miles  northeast  of  Victoria  Falls,  on  the  Zambezi  River. 

^IlNERAL  IN'  A  SERIES  OF  KoiM  ES 

The  country  is  generally  level,  apparently  a  peneplain 
made  by  stream  erosion  and  weathering  through  ages. 
The  country  rock  is  mostly  limestone,  hut  there  are  beds 
of  sandstone  both  coarse  and  fine.  xVbove  the  general 
level  of  the  land  rise  small  sandstone  ridges,  whose  re¬ 
sistance  is  slightly  greater  than  the  limestones  so  that 
they  stand  a  few  feet  higher.  Beside  these  sandstone 
ridges  are  a  series  of  kopjes,  or  small  rugged  hills,  which 
seem  often  to  be  ore  residuals  still  standing  above  the 
plain.  They  are  not  entirely  of  ore  hut  contain  lime¬ 
stone  badly  weathered,  clay,  other  waste  and  residual 
material,  and  occasionally  caves  are  found  containing 
hone  breccia  and  travertine.  Some  of  these  hills  rise 
7o  to  90  ft.  above  the  plain,  are  300  ft.  in  diameter  and 
more  or  less  circular  or  irregularly  rounded.  The  min¬ 
erals  are  mostly  the  so  called  calamine,  a  hydrous  zinc 
silicate  sometimes  called  hemimorphite,  because  of  its 
hendmorphic  crystals,  and  cerussite,  lead  carbonate,  with 
a  considerable  variety  of  minor  minerals.  Cerussite  oc¬ 
curs  ill  the  unusual  stalactite  form  in  small  crystals. 
Eimonite,  or  hydrous  oxide  of  iron,  occurs  mixed,  in 
places,  with  white  o^iaque  quartz  or  flint.  The  quartz  is 
jirohahly  transported  material  as  no  quartzite  exjiosures 
or  veins  of  quartz  are  known.  Moreover,  the  quartz  is 
in  chi])s,  fragments  and  splinters;  and  in  caverns  in  some 
of  the  kopjes  are  implements  of  a  crude  sort  both  of 
<|uartz  ami  of  a  close-grained  reddish  stone,  together  with 
hones  both  crude  and  fashioned.  Bones  of  many  animals 
were  found  hut  no  human  fragments. 

Rare  Min'erals  amoxg  Boxes 

Among  the  less  common  minerals  are  the  following: 
Smithsonite,  a  hydrous  zinc  carbonate,  descloizite,  a 
hydrous  vanadate  of  lead  and  zinc,  rare  so  far  as  other 
localities  are  concerned,  hut  found  here  in  large  quan¬ 
tities.  Tons  of  it  were  thrown  on  the  dump  before  its 
nature  and  value  were  ap])rcciated.  It  forms  cavernous 
masses  mixed  with  linionite.  Vanadinite  occurs  in  the 
muddy  mixture  of  hones  and  clay  in  considerable  quan¬ 
tities,  and  almost  always  on  the  more  abundant  mineral, 
hopeite,  wdiich  will  be  mentioned  later.  Vanadinite  is  a 
light  brown,  more  or  less  massive  mineral  in  botrvoidal 
mas.ses  and  consists  of  lead  vanadate  and  lead  chloride. 

Ryromorphite  is  isomorphous  with  the  last,  i.e.,  its 
com])osition  is  in  accord  with  the  same  general  formula 

‘Department  of  preology,  Oberlln  College,  Oberlin,  Ohio. 


but  differs  in  one  or  more  elemeJits.  It  consists  of  lead 
phosphate  and  lead  chloride,  occurs  with  limonite,  with 
tarbuttite,  also  referred  lo  later,  and  less  frequently  with 
descloizite,  and  presents  small  prismatic,  pale-gTccn  or 
yellow,  six-sided  crystals  in  masses  or  in  loose  aggregates. 
Hydrozincite  is  a  hydrous  zinc  carbonate  and  occurs 
sparingly  with  the  hemimorphite  in  white,  opaque,  earthy, 
masses  or  encrusting  tarbuttite  pseudomorphs  after 
hemimorphite.  Wad  and  possibly  psilomelane,  two 
earthy  manganese  oxide.s,  occur  with  limonite  and  tar¬ 
buttite. 

Galena  and  sphalerite,  the  sulphides  of  lead  and  zinc, 
respectively,  are  found  occasionally  in  the  bone  clay  and 
may  here  be  formed  in  place  by  the  reducing  action  of 
the  organic  matter.  All  the  secondary  minerals  men¬ 
tioned  above  as  well  as  those  to  follow  have,  mo.st  likely, 
been  derived  by  alteration  of  these  sulphides.  But  any 
such  body  of  sulphides  must  lie  at  greater  depths  and  is 
as  yet  unknown.  Traces  of  copper  have  been  found  in 
a  few  of  the  minerals,  but  no  mineral  of  that  metal  has 
yet  been  seen. 

Hopeite  Formerly  Kxoavx  ix  but  Oxe  Place 

Beside  these  more  or  less  ordinary  minerahs,  mentioned 
above,  several  otherwise  rare,  very  interesting  compounds 
are  found  here,  and  some  of  them  in  abundance  and  great 
perfection  for  minerals  of  such  general  rarity. 

The  first  of  these  is  hopeite,  a  hydrous  zinc  phosphate 
formerly  known  in  but  one  place,  a  zinc  mine  near  Alten- 
berg,  Germany,  where  crystals  were  collected  in  1820. 
None  has  been  reported  since,  either  from  this  locality 
or  from  elsewhere,  until  South  Africa  contributed  its 
treasures.  A  little  of  the  mineral  was  made  artificially 
many  years  ago. 

In  the  Rhodesian  kopje  No.  1,  nearly  every  specimen 
of  the  bone  breccia  is  encrusted  Avith  hopeite  in  beauti¬ 
fully  brilliant,  Avater-clear  crystals  of  all  sizes  up  to  about 
a  centimeter  in  length.  Some  are  single,  some  in  shoAvy 
clusters,  and  all  associated  Avith  vanadinite.  Quoting  from 
L.  J.  S|)enceFs  account  of  them  in  the  Mineralogical 
Magazine  for  April,  1908,  p.  5,  “The  hopeite  crystals 
icst  upon  vanadinite  or  upon  a  thin  yelloAvish-Avhite  crust 
Avhich  coats  the  surface  of  the  hone  breccia.  This  crust 
averages  about  I/4  mm.  in  thickness  and  usually  consists 
of  tAA'o  layers,  a  loAver  one  of  finely  fibrous  hemimorphite, 
and  an  upper  one  of  very  minutely  crystallized  tarbuttite, 
hemimorphite,  or  calamine  or  of  all  three  mixed  together. 
On  some  specimens  of  this  type  the  more  distinct  crystals 
of  hopeite  are  associated  Avith  minute  tufts  of  colorless 
needles  of  hopeite.  Similar  tufts  of  acicular  hopeite  AA’ere 
also  found  in  some  of  the  caA'ities  of  the  bone  breccia  and 
inside  bones  and  teeth.” 

“Other  speciments,  of  a  rather  different  type,  consi.st 
wholly  of  a  close  aggregate  of  hopeite  crystals  with  little 
or  no  matrix  and  no  associated  minerals.  These  masses 
of  pure  hopeite  are  of  considerable  size  and  may  Aveigh 
several  pounds.” 

Optically,  hopeite  is  of  tAA'o  dimorphous  A’arieties  ar¬ 
ranged  in  the  same  crystal,  in  alternate  lamina\  The 
tAvo  varieties,  identical  in  composition  are  distinguish.eil 
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as  A-hopetite  and  R-hopetite.  Its  chemical  formula  may 
be  written  Zn3P208.4H20. 

Parahopeite,  a  new  mineral,  occurs  sparingly  bat  more 
frequently  than  hopeite  was  known  to  occur  until  this 
Rhodesian  deposit  was  found.  Its  composition  is  the 
same  as  hopeite  but  its  sp.gr.  is  3.31,  while  that  of  hopeite 
is  3.01.  It  crystallizes  in  the  triclinic  system,  while  hope¬ 
ite  is  orthorhombic.  It  yields  its  water  only  at  higher 
temperatures  than  hopeite,  as  follows: 


'  Degrees  C 

Parahopeite . 

Hopeite . 


113 

139 

163 

201 

233 

Red  Heat 

nil 

nil 

1.9 

11.6 

15.5 

15.8%  H,0 

1.6 

9.2 

10.1 

10.6 

13.5 

16.2%  H,0 

Tarbuttite  is  a  second  new  mineral,  known  to  science 
from  this  place  only  and  named  in  Nature,  1907,  p.  215, 
for  the  first  time.  It  is  found  in  great  abundance,  and 
large  beautifully  crystallized  specimens  are  not  rare.  It 
occurs  as  an  incrustation  on  limonite,  or  associated  with 
descloizite  or  pyromorphite.  It  is  found  as  a  pseudomorph 
after  descloizite,  hemimorphite,  smithsonite,  also  as  an 
incrustation  over  bone  breccia  in  two  of  the  hills  or 
kopjes.  Tarbuttite  is  a  basic  zinc  phosphate  correspond¬ 
ing  to  the  formula  4ZnO.P2O5.H2O  or  Zn3P208.Zn 
(011)2.  This  is  the  first  basic  zinc  phosphate  ever  seen 
either  natural  or  artificial.  Crystals  are  brilliant  and 
colorless  to  pale  yellow,  brown,  red,  or  green.  The  min¬ 
eral  is  triclinic. 


Rake  Minerals  Accounted  for  by  Presence  of  Bones 

The  occurrence  of  so  many  rather  unusual  minerals 
and  especially  the  phosphates  may  be  accounted  for  by 
the  presence  of  the  bones  of  the  breccia.  These  bones 
are  from  various  animals  of  which  some  20  species  have 
been  differentiated.  All  are  recent.  They  seem  to  have 
accumulated  in  these  caves,  probably  in  part  by  the  agency 
of  man,  at  various  intervals.  And  between  periods  of 
bone  accumulation,  clay  and  other  debris  gathered  over 
them.  Some  cementation  has  taken  place  and  the  mass 
in  parts  learly  fills  the  entire  cavity.  Not  all  the  min¬ 
erals  were  formed  at  the  same  time.  The  hemimorphite 
or  calamine  and  tarbuttite  seem  to  have  been  the  first  to 
form  over  the  bones  and  bone  breccia  ;  and  then  upon  this 
incrustation  came,  the  vanadinite,  hylrozincite  and  more 
tarbuttite,  and  finally  hopeite  and  parahopeite.  The  last 
two,  and  to  some  extent  possibly  the  vanadinite  are 
forming  today.  Phosphate-bearing  solutions  are  deposit¬ 
ing  material  derived  from  the  first  alterations,  in  tufts 
and  groups  of  crystals  of  hopeite  over  all  earlier  crystals. 
Of  course,  all  the  minerals  mentioned  are  of  recent  origin 
because  they  are  found  over  bones  of  recent  animals.  The 
solutions  now  building  the  hydrous-phosphate  crystals 
undoubtedly  came  through  the  bone  breccia  and  there  de¬ 
rived  their  pho.«phorus.  Precipitation  begins  at  once.  In 
cavities  in  the  bones  and  teeth,  in  cavities  in  the  breccia ; 
and  over  the  outside  of  many  bones,  the  beautiful  newly 
formed  crystals  may  be  seen. 

Rare  Materials  May  Be  Encountered  Elsewhere 

While  zinc  and  lead  orebodies  are  not  usually  associated 
with  bone  beds  from  which  phosphates  can  so  easily  be 
built  up,  they  do  occur  in  limestones  many  times.  And 
limestones  often  carry  shells,  bones,  teeth,  etc.,  which 
contain  phosphates.  Hence  it  would  not  be  strange  if 
phosphates  of  zinc  and  lead  should  be  found  in  some 
other  localities  where  they  are  yet  unknown. 


Several  phosphates  of  zinc  not  yet  found  in  nature 
have  been  made  in  laboratories.  Among  them  may  be 
mentioned  one  anhydrous  salt  Zn3P208  in  rhombic  prisms, 
and  an  acid  hydrous  phosphate  H4Zn208.2H20  in  large 
trielinic  crystals.  These  are  distinct  types  from  any  of 
the  phosphates  yet  found  in  nature.  How  long  will  it  be 
until  in  some  other  locality  some  of  the  new  Rhodesian 
minerals  will  be  found  ?  And  how  long  until  some  of 
those  possible,  but  never  yet  seen  native,  will  come  to 
light  ? 

Michigan  Mining  Lawsuits 

By  P.  B.  McDonald* 

A  number  of  unicpie  court  (“ases  have  recently  arisen 
in  the  iron  regions  of  Michigan,  both  among  individuals 
and  mining  companies,  involving  ownership  in  contested 
ore  lands,  verbal  agreements  made  years  previously,  al¬ 
leged  misrepresentations,  etc. 

A  year  ago  the  U.  S.  Circuit  Court  of  Appeals  ordered 
George  Maas,  of  Negaunee,  to  convey  to  his  aunt,  Mrs. 
Margaret  Lon.storf,  of  Milwaukee,  a  one-sixth  interest  in 
the  fee  of  valuable  iron-ore  lands  at  the  Negaunee  mine, 
because  Maas  in  buying  his  aunt’s  interest  several  years 
previously  for  $100,000  had  withheld  important  facts 
concerning  the  land  from  her. 

A  few  weeks  ago  the  State  Supreme  Court  reversed 
the  decision  of  Judge  Cooper  in  the  lower  courts,  and 
granted  to  J.  H.  Quinn,  of  Ishpeming,  half  the  interest 
in  the  fee  or  royalty  of  the  Tully  mine,  held  by  Tully,  of 
Iron  River,  because  of  a  verl)al  agreement  made  in  1902 
between  the  two  men  when  they  examined  the  Baker 
and  Tully  ore  lands  in  the  Iron  River  district  for  promo¬ 
tion  purposes.  Tully  claimed  that  the  agreement  ap¬ 
plied  oidy  to  the  Baker  land,  in  the  fee  of  which  ho  gave 
Quinn  a  half  interest,  hut  the  court  ruled  that  the  pre¬ 
ponderance  of  evidence  .showed  that  both  properties  were 
meant  to  he  included  in  the  agreement. 

A  somewhat  similar  verbal  agreement  is  now  in  court, 
involving  Col.  Eugene  Zimmerman,  of  Cincinnati,  ])art 
owner  of  the  Zimmerman  mine,  at  Iroji  River.  He  is  b“- 
ing  sued  by  Paul  Schook,  of  Crystal  Falls,  who  claims 
that  in  19()()  Zimmerman  came  into  his  place  of  business, 
stated  that  he  was  looking  for  a  mine,  and  agreed  to 
“whack”  with  Schook  if  the  latter  secured  him  one. 
Schook  was  instrumental  in  securing  for  Zimmerman 
an  option  on  the  Kinney  land,  at  Iron  River,  now  the 
Zimmerman  mine.  Col.  Zimmerman  denies  the  agree¬ 
ment  to  “whack,”  but  states  that  he  would  like  to  “whack 
Schook.” 

A  case  followed  with  interest  by  many  fee  owners  of 
iron-ore  lands,  who  leased  their  property  at  low  figures 
in  early  days,  but  now  wish  they  had  stipulated  higher 
royalties  and  minimum  rentals,  was  the  Young  case,  at 
Iron  River.  In  1901,  Andrew  Young  gave  a  lease  on 
land  owned  by  himself  in  the  Iron  River  district  to  the 
Verona  Mining  Co.,  a  subsidiary  of  Piekands,  Mather  & 
Co.  The  lease  was  for  50  years,  and  ealled  for  a  royal  tv 
of  10c.  per  ton  on  all  iron  ore  removed,  and  a  minimum 
rental  of  $1000  per  year  whether  any  mining  was  done  or 
not. 

In  those  days  these  were  fair  terms  for  the  Iron  Ri^(>r 
district,  which  was  not  considered  especially  favorable 

*Mining:  engineer,  Gouverneur,  N.  Y. 
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territory.  Exploration  on  the  land  has  since  shown  a 
small  orebody  not  considered  large  enough  to  mine,  al¬ 
though  the  company  still  holds  the  lease  by  paying  $1000 
per  year.  Young  wished  to  have  the  lease  cancelled,  as 
the  property  is  now  much  more  valuable  than  formerly,  if 
only  for  surface  rights.  Judge  Flannigan  denied  Young’s 
petition,  stating  that,  although  the  terms  of  the  lease 
do  not  suit  Young  now,  they  did  in  1901. 

The  latest  case  to  attract  the  attention  of  mining  men 
has  been  started  by  the  filing  of  a  bill  in  circuit  court, 
asking  that  a  quitclaim  deed,  granted  by  Father 
Mtynarczyk,  a  former  Catholic  priest  of  Iron  River,  to 
Constancy  Zyskowski  in  1908,  be  set  aside.  The  land 
in  question  is  now  part  of  the  Davidson  mine,  of  the 
Davidson  Ore  Mining  Co.,  a  subsidiary  of  the  Xew  York 
State  Steel  Co.,  and  is  known  to  contain  several  million 
tons  of  iron  ore;  the  tract  is  40  acres,  described  as  the 
X  E  1/4  of  X  W  1/4  of  Sec.  23,  43-35.  In  1895,  Father 
Mtynarczyk  sold  the  land  to  Zyskowski,  but  reserved  the 
mineral  rights  for  himself,  a  few  months  later  leaving 
Iron  River  for  the  East,  being  now  a  resident  of  Ohio. 
In  January,  1908,  the  priest  received  a  letter  from 
Zyskowski  representing  that  the  reservation  of  minerals 
made  in  the  deed  constituted  a  hindrance  to  his  being 
able  to  dispose  of  the  property;  that  the  reservation  was 
of  no  value  because  no  ores  existed  upon  the  land  ;  and 
that  if  the  priest  would  give  him  a  quitclaim  for  the  min¬ 
eral  rights,  Zyskowski  would  send  him  $25  for  his  trouble. 
This  the  priest  did  and  received  the  $25. 

However,  Father  Mtynar(‘zyk  now  claims  that  previous 
to  the  securing  of  this  (juitclaim,  Zyskowski  had  given  an 
option  to  Michael  Gleason,  to  explore  the  land  for  iron 
ore,  the  date  of  the  option  being  Aug.  31,  1907 ;  also  that 
Gleason  advised  and  conspired  with  Zyskowski  to  get  the 
quitclaim  to  the  mineral,  and  that  soon  after  the  quit¬ 
claim  was  secured,  Gleason  started  exploring  the  land 
and  succeeded  in  finding  enough  ore  so  that  on  Oct.  8, 
1908,  he  assigned  his  option  for  a  lease  to  the  Gleason 
Exploration  &  Mining  Co.  A  large  orebody  is  known  to 
exist  on  the  pro})erty,  estimated  at  several  million  tons. 
The  operating  company,  the  Davidson  Ore  Mining  Co., 
took  a  lease  for  30  years  from  the  Gleason  company  in 
dune,  1910.  The  Davidson  company  pays  the  Gleason 
company  35c.  royalty  on  every  ton  of  iron  ore  removed 
and  pays  15c.  per  ton  to  Zyskowski  and  associates ;  with 
$13,500  per  year  stipulated  as  the  minimum  royalty 
whether  any  mining  is  done  or  not.-  It  is  also  rumored 
that  the  Gleasons  received  a  bonus  of  $80,000,  when 
the  Davidson  company  took  over  the  lease. 

♦  ♦ 

California  Oil  Pipe  Lines 

By  Lewis  H.  Eddy 

By  an  act  of  the  legislature  passed  May  7,  1913,  oil 
pipe  lines  in  California  were  made  common  carriers  and 
subject  to  the  control  of  the  railroad  commission  under 
the  provision  of  the  Public  Utilities  Act  approved  Dec. 
23,  1911.  The  new  act  provides  that  every  corporation 
and  every  individual  or  association  owning,  operating, 
managing,  or  controlling  any  pipe  line  or  any  part  of  any 
pipe  line,  plant  or  equipment,  within  the  state  for  the 
transportation  of  crude  oil  or  the  products  thereof,  either 
fiirectly  or  indirectly,  to  or  for  the  public,  for  consider¬ 
ation  of  any  kind,  is  declared  to  be  a  common  carrier  and 
subject  to  the  law  governing  the  railroad  commission. 


The  law  applies  to  such  pipe  lines  as  are  constructed,  op¬ 
erated  or  maintained  on  the  right-of-way  of  any  railroad 
corporation  or  other  common  carrier  required  by  law  to 
transport  oil. 

The  law  applies  also  to  the  ownership,  use,  operation, 
management  or  control,  directly  or  indirectly,  or  by  par¬ 
ticipation  under  lease,  contract  of  purchase,  agreement  to 
buy  and  sell,  or  any  other  contractual  or  tacit  agreement 
or  arrangement  of  any  pipe  line,  plant  or  equipment,  or 
pipe-line  system  for  the  transportation  of  oil,  operating 
within  the  state,  whereby  there  may  be  secured  control 
or  monopoly  of  the  purchase  or  transportation  of  oil. 
Corporations  organized  for  the  purpose  of  acquiring,  con¬ 
structing,  leasing,  owning,  maintaining  or  operating  any 
pipe  line  with  pumping  stations  or  other  equipment  or 
plant,  constructed  and  maintained  or  to  be  constructed 
or  maintained  for  the  transportation  of  oil,  are  included 
in  the  act.  It  is  provided  that  if  any  section  or  any 
part  of  a  section  of  the  act  is  for  any  reason  held  to  be 
unconstitutional,  such  decision  shall  not  affect  the  va¬ 
lidity  of  the  remaining  portion  of  the  act.  The  provisions 
of  the  act  are  not  to  be  construed  as  applying  to  any 
corporation,  individual  or  association,  where  the  nature 
and  extent  of  the  business  is  such  that  the  public  needs 
no  use  in  the  same,  and  the  conduct  is  not  a  matter  of 
])ublic  consequence. 

♦V 

Ray  Consolidated  Copper  Co. 

The  rej)ort  of  the  Ray  Consolidated  Copper  Co.  for  the 
first  quarter  of  1913  shows  that  the  total  production  of 
copper  in  concentrate  was  12,369,696  lb.,  composed  of 
3,869,006  lb.  produced  in  January,  4,077,818  lb.  in  Febru¬ 
ary  and  4,422,872  lb.  in  March. 

There  were  milled  537,205  tons,  of  which  62%  was 
from  territory  tributary  to  Xo.  1  shaft,  37%  from 
that  tributary  to  Xo.  2,  and  1%  tributary  to  Xo.  3  shaft. 
Of  the  tonnage  produced,  14%  was  from  development 
work,  35%  from  active  stopes,  and  51%  from  drawing 
reserve  ore  already  broken. 

The  average  grade  of  the  ore  was  1.739%  copper,  and 
the  average  mill  recovery  66.205%.  Total  concentrate 
recovery  was  33,869  tons,  containing  an  average  of  18.26% 
copper,  corresponding  to  a  ratio  of  concentration  of  15.86 
tons  of  ore  into  one  ton  of  concentrate. 

Copper  cost  9.5096c.  per  pound  to  produce,  after  al¬ 
lowing  for  smelter  losses  and  applying  the  Ray  &  Gila 
Yalley  R.R.  dividends  as  a  credit  to  cost.  Operating 
profit  amounted  to  $678,874  for  the  quarter  and  mis¬ 
cellaneous  income  was  $5751,  making  total  profit  for 
the  quarter,  $682,625.  Earnings  are  based  on  15.1513c. 
received  for  each  pound  of  copper. 

Underground  development  for  the  quarter  amounted 
to  21,651  ft.,  and  the  mining  cost,  including  all  fixed 
charges,  but  not  the  charge  for  extinguishment  of  mine 
development  account,  was  72c.  per  ton.  The  milling  cost 
was  46.479c.  per  ton. 

During  the  quarter,  the  seventh  section  of  the  mill  was 
completed  and  for  the  last  two  months  all  seven  have  been 
in  operation.  Completion  of  the  eighth  section  is  ex¬ 
pected  during  the  coming  quarter. 

♦V 

Keatucky  Flaornpnr  Mlneii  Shipped  Galena  Concentratea 

to  the  extent  of  151  tons,  with  an  averaRe  tenor  of  70.2% 
lead,  to  smelters  from  the  mines  In  1912,  according  to  J.  P, 
Dunlop,  of  the  U.  S.  Geological  Survey. 
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And  Still  Mi:xicaxs  Cry,  “Viva  la  Kkvolucion” 

1.  Dead  federal  troops  in  rear  of  Cananea  arsenal  after  battle  of  Cananea,  Mar.  2fi-20.  2.  View  of  the  arsenal,  shortly 

after  the  battle  of  Cananea.  3.  Federal  fort  at  Cananea.  At  the  left  is  the  smelting  works  of  the  Cananea  Consolidated 
Copper  Co.  An  American,  operating  a  machine  gun  in  this  fort,  proved  the  backbone  of  the  federal  defense.  4.  After  the 
battle  of  Naco.  Rebel  troops  camping  just  inside  the  international  boundary  line.  5.  Constituclonalistas  in  camp  after 
the  capture  of  Naco.  During  the  battle,  the  freight  cars  in  the  background  were  placed  across  railroad  crossings  to 
prevent  stray  bullets  entering  U.  S.  territory.  6.  On  the  battlefield  after  the  battle  of  llfaco.  7.  One  of  the  dead  after 
the  battle  of  Naco.  8.  Outside  the  arsenal  of  Cananea  after  its  surrender.  9.  Rebel  cavalry  shortly  after  the  capture 
of  Cananea. 
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Plant  of  Amkuican  Zinc  Co,,  IIillsbouo,  III. 
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Nitjlate  Vat.s,  Antofagasta,  Chile 

riiotograph  furnished  by  Harriet  Chalmers  Adams.  Repro 
ductioii  by  permission  of  “Review  of  Reviews.” 


Tin  Ingots 

These  were  produced  at  the  Irvinebar.k  Smelting  Works, 
situated  near  Herberton,  Queensland. 


Eight-House  Teams  Used  in  Transporting 
Ore  Cars 

A  haul  of  31  miles  across  desert  and  mountainous  country  was  necessary  to  deliver  engine  and  cars  to  Calumet  &  Copper 

Creek  mine,  Arizona. 


A  IG-Ton  Locomotive  Being  Hauled  by  28  Horses 


Dowsing  Expei!Iments  in  France 

Monsieur  Probst,  with  his  trusty  hazel  twMg  prepared  to 
locate  water,  underground  dry  cavities,  etc.  Copyright  Paul 
Thompson. 


Saurer  Motor  Truck  Transporting  Locomotive 

The  locomotive  was  hauled  over  12%  grades  for  nine  miles 
to  the  plant  of  the  Quenelda  Graphite  Co.,  Clay  County,  Ala 


1302 


THE  ENGINEERING  &  MINING  JOURNAL 


Vol.  95,  No.  26 


Corrugated  Roll  Shells 

By  H.  C.  Holthoff* 

Frequently  crushing-roll  shells  used  for  fine  crushing 
become  corrugated  and  millmen  are  at  a  loss  to  find  the 
cause.  The  direct  cause  for  the  faces  of  roll  shells  cor¬ 
rugating  is  abrasion.  Without  abrasion  there  can  be  no 
corrugating.  Abrasion  is  due  to  two  causes:  (1)  If  the 
material  fed  is  coarser  than  the  rolls  can  nip  without 
slippage;  (2)  if  the  roll  faces  are  running  differentially. 

In  all  cases  where  corrugating  occurs,  it  will  be  found 
upon  close  investigation,  if  the  feed  is  not  too  coarse, 
that  the  diameters  of  the  two  rolls  are  not  exactly  the 
same,  or,  if  they  are,  that  the  diameters  of  the  driving 
pulleys  are  not  the  same.  In  fact,  it  is  very  rarely  the 
case  that  the  two  shells  or  the  two  driving  pulleys  are 
exactly  the  same  in  diameter,  for  the  reason  that  with  the 
best  machine-shop  practice,  it  is  impossible  to  turn  two 
pieces  to  absolutely  the  same  diameter  without  extraor¬ 
dinary  care.  Hence,  it  follows  that  there  ij  a  differential 
in  the  peripheral  speed  of  the  rolls,  which  causes  abrasion 
and  corrugating  of  the  faces. 

To  insure  the  roll  faces  running  in  unison,  the  fixed 
roll  should  be  driven  with  a  pulley  of  ample  diameter  and 
face  to  transmit  the  full  horsepower  required  when  crush¬ 
ing.  The  movable  roll  should  be  driven  by  a  smaller  pul¬ 
ley  with  narrow  belt  of  sufficient  capacity  only  to  move  it 
when  not  crushing,  depending  upon  the  pressure  between 
the  roll  faces  for  power  when  crushing.  The  friction 
between  the  roll  faces,  being  enough  to  overcome  the 
traction  power  of  the  small  belt,  causes  it  to  slip  when 
there  is  a  difference  in  diameter  of  rolls  or  ratio  of  pul¬ 
leys.  With  this  method  of  driving  rolls,  the  faces  run 
in  unison  and  do  not  corrugate,  notwithstanding  there  is 
a  slight  difference  in  diameter  of  the  shells. 

Chilled-iron  or  manganese-steel  shells  are  more  likely 
to  corrugate  than  those  made  of  rolled  steel.  If  the 
shells  are  made  of  low-carbon  rolled  steel,  the  quartz  em¬ 
beds  itself  in  the  crushing  faces,  making  them  rough. 
This  adds  to  the  friction  between  the  faces  and  prevents 
slippage  and  abrasion,  and  for  this  reason  they  are  much 
less  liable  to  corrugate  than  shells  made  of  chilled  iron 
or  manganese  steel,  which  being  hard  become  smooth  and 
glossy  on  the  crushing  faces,  thereby  decreasing  the  fric¬ 
tion  and  increasing  the  slippage  and  consequent  abrasion. 

During  the  last  year,  several  manufacturers  have 
brought  out  patented  devices  designed  to  give  the  fixed 
roll  an  end  movement,  varying  from  in.  to  1  in.  These 
devices  are  represented  to  give  increased  crushing  capac¬ 
ity,  and  prevent  corrugating  of  the  faces  of  the  roll  shells. 
The  correctness  of  the  first  contention,  viz.,  that  an  in¬ 
creased  capacity  is  obtained,  is  extremely  doubtful  and 
remains  to  be  proved.  The  claim  that  end  motion  will 
prevent  corrugating  is  absurd.  If  the  peripheral  speed 
of  the  two  roll  faces  is  not  the  same  there  will  be  more 
or  less  abrasion  and  corrugating  will  take  place  pro¬ 
portionately  to  the  differential  speed. 

All  these  devices  are  more  or  less  “trappy”  and  give 
trouble  in  their  mechanical  operation,  besides  adding  ma¬ 
terially  to  the  power  consumption  and  cost  of  upkeep,  as 
well  as  first  cost  of  the  rolls. 

The  advantage  claimed  for  crushing  rolls  with  end- 
motion  devices  are  mere  “talking  points,”  but  they  some- 

•Manager,  Chicago  plant,  Allis-Chalmers  Manufacturing 
Co.,  Chicago,  Ill. 


times  appeal  to  the  engineer  who  has  only  a  limited  work¬ 
ing  or  purely  theoretical  knowledge  of  the  operation  of 
crushing  rolls.  The  oscillating  device  will  not  do  what 
is  claimed  for  it  and  there  is  no  need  for  such  an  attach¬ 
ment  if  rolls  are  properly  constructed  and  operated. 

The  Copper  Mines  of  Katanga 

At  the  last  annual  meeting  of  the  Tanganyika  Conces¬ 
sions,  Ltd.,  Robert  Williams  communicated  much  in¬ 
formation,  of  which  the  following  is  a  part : 

The  Union  Miniere  Co.  cannot  hope  to  obtain  coke  at 
less  than  £5  per  ton.  The  company  is  now  erecting  its 
own  ovens,  which  will  furnish  coke  at  about  that  price. 
At  the  copper  mines  a  concentrating  process  has  been  in¬ 
stalled  which  yields  about  80%  of  the  total  copper  in  the 
ore  in  the  form  of  concentrates  that  are  well  suited  for 
smelting.  The  single  furnace  of  the  smelting  works  has 
so  far  produced  about  5000  tons  of  copper  ingot.  A  sec¬ 
ond  furnace  has  been  erected,  but  can  be  used  only  as  an 
auxiliary  until  the  coke  su))ply  is  increased.  However, 
it  is  expected  that  during  191.3  the  two  furnaces  will  be 
working  together  producing  about  1000  tons  of  copper 
per  month. 

At  present  the  company  is  producing  copper  at  the  rate^ 
of  5(100  to  6000  tons  per  year  and  delivering  it  in  Europe 
at  about  £42  per  ton.  A  further  extension  of  tlie  smelt¬ 
ing  plant  is  being  considered.  The  ])resent  ore  supplies 
are  obtained  wholly  from  the  Star  of  the  Congo  mine. 
The  railway  is  now  practically  into  Kambove  and  the 
mine  there  as  well  as  the  Luushia  mine  is  being  rapidly 
brought  into  a  condition  for  supplying  ore. 

The  Kansanshi  mine  of  the  Rhodesia  Katanga  Co. 
has  yielded  2400  tons  of  copper,  all  of  which  has  been 
obtained  by  smelting  with  charcoal  and  wood,  and  trans¬ 
porting  everything  over  a  wagon  road  of  80  miles.  Dur¬ 
ing  the  last  dry  season  404  tons  of  copper  were  produced 
and  delivered  on  the  railway  for  £32  per  ton. 

California  Oil  Dividends  for  May 

Oil  stock  dividends  paid  in  May  by  companies  li.>ited 
on  the  stock  exchange  amounted  to  $810,606,  according 
to  the  San  Francisco  Chronicle.  This  appears  to  bo  a 
small  showing  when  compared  with  $1,396,611  paid  in 
April,  but  several  quarterly  dividends  were  paid  in  that 
month.  In  May  the  California  Oilfields,  Ltd.,  sent  to  its 
shareholders  in  England  $361,595.  In  June  the  Stand¬ 
ard  Oil  f'o.,  of  California,  will  pay  a  quarterly  divi¬ 
dend  of  $1,125,000.  The  following  is  the  list  of  May 
dividends : 


Amalgamat<>() . 

.  $100.00 

$1.00 

$50,000 

Amer.  Pet.  pW . 

100.00 

0  50 

8,255 

Amer.  Pet.  eommon . 

100.00 

0.331 

.39,607 

Bear  Creek . 

1.00 

0.025 

17,100 

Cal.  O.  F.,  I.td . 

.33% 

361,596 

Claremont . 

.  1.00 

0  01 

4,.500 

Dome-Pinal . 

.  l.(K) 

0.01 

4,000 

Home  (Coalinpa) . 

.  1.00 

0.01 

10,000 

Maricopa  Oueen . 

.  1.00 

0.(X)5 

4,960 

Mount  Diahlo . 

.  1.00 

0  (K)75 

7,.500 

New  Pennsylvania . 

.  1.00 

0  005 

2,488 

Record . 

.  2.00 

0  05 

10,000 

Rice  Rand’ . 

.  1  00 

0.01 

.3,000 

S.  F.  &  McK . 

.  10.  (K) 

0  10 

5,000 

Sauer  Doupli . 

.  0.50 

0  015 

2,992 

Section  25 . 

.  1  00 

0.50 

20,000 

State  Consolidated . 

.  1.00 

0  01 

5,000 

Union  Oil . 

.  100.00 

0  60 

184,754 

Union  Prov . 

.  100.00 

0.60 

91,403 

United  Petroleum . 

.  100.00 

0.60 

48,451 

West  Coo't . 

.  100.00 

1  50 

15,000 

Western  Union . 

.  iro  00 

0.50 

5,000 

W.  K . 

.  1  00 

P  02 

10,000 

Total . 

.  $810,607 
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Gold  Recovery  by  Volatilization 

In  the  Journal  of  June  1913,  I  notice  an  abstract 
of  an  article  by  Ben  Howe  on  “Gold  Recovery  by  Vol¬ 
atilization,”  which  has  been  going  the  rounds  of  the 
technical  press  as  something  new. 

Since  the  Journal  has  also  quoted  Mr.  Parmalee’s  dis¬ 
cussion  of  the  article,  and  stated  that  this  method  was 
worked  out  by  Edwin  C.  Pohle  and  me  in  1897  and  1898, 
there  is  not  much  more  to  say  on  the  subject.  However, 
the  volatilization  of  gold  by  this  method  was  discovered 
by  me  as  early  as  1893,  while  experimenting  on  Cripple 
Creek  ores  at  Aspen,  Colo.  After  going  to  the  Globe 
works  in  Denver  in  1896,  1  found  that  Mr.  Pohle  of  that 
plant  had  made  a  similar  discovery  with  silver  ores,  so 
we  began  to  work  out  the  method  as  stated. 

Our  work  was  published  in  full  in  the  Journal,  Aug. 
29  and  Sept.  19,  1903,  and  is  quoted  in  Rose’s  “Metal¬ 
lurgy  of  Gold.”  Our  patents  were  taken  out  in  U.  S. 
and  in  all  foreign  countries  where  mining  operations 
exist,  and  are  noted  in  the  Journal  of  Oct.  31,  1903. 

The  process  for  gold  ores,  as  described  by  Mr.  Howe, 
is  identical  with  our  experiments.  The  size  to  which  the 
ore  is  crushed,  the  type  of  furnace  used,  the  temperatures 
maintained,  the  percentage  of  salt  required,  the  method 
of  condensing  the  fumes  and  collecting  the  gold  and  the 
cliaracter  of  the  gold  slime  obtained,  might  easily  have 
been  taken  from  our  note  books. 

We  had  no  difficulty  in  collecting  gold  fumes  in  the 
manner  described.  Those  of  the  base  metals  were  more 
difficult  to  collect,  but  we  succeeded  in  making  a  com¬ 
mercial  recovery  of  all  valuable  metals  or  fumes  in  our 
experimental  plant.  The  advance  in  metallurgy  and  in 
mechanical  appliances  since  our  work  was  done,  together 
with  a  better  knowledge  of  the  character  of  the  base- 
metal  fumes  would  no  doubt  enable  me  to  simplify  and 
improve  the  process  considerably  at  the  present  time. 

Stuart  Croasdale. 

Douglas,  Ariz.,  June  12,  1913. 

Missed  Holes 

I  notice  that  an  editorial  in  the  Journal,  May,  31, 
invites  a  discussion  of  missed  holes.  I  have  never  at¬ 
tempted  to  dig  out  a  missed  hole;  not  that  I  think  the 
process  particularly  dangerous,  but  I  doubt  the  feasibility 
of  removing  all  the  powder,  if  the  charge  was  properly 
rammed  home.  I  know  that  I  should  hate  to  drill  into 
such  a  partly  cleaned  hole. 

The  detection  of  missed  holes  is  of  great  importance. 
About  two  years  ago,  in  one  of  the  mines  of  the  Treadwell 
group,  all  of  the  blasting  in  the  stopes  was  done  at  noon, 
then  the  men,  on  returning  from  lunch  an  hour  later, 
knew  exactly  where  to  look  for  missed  holes  and  loose 
ground.  If  any  missed  holes  were  found  they  were  blast¬ 
ed  immediately.  In  this  way  there  was  no  possibility 
of  a  man’s  drilling  into  a  missed  hole  on  the  next  shift. 

i 


At  the  same  time,  since  the  shift  that  did  the  blasting 
did  the  barring  down,  the  chances  of  men  on  the  suc¬ 
ceeding  shift  blundering  under  loose  ground  were  much 
diminished. 

This  system,  of  course,  caused  loss  of  time  in  clearing 
the  stopes  of  men  and  hose,  nor  was  the  air  improved 
thereby;  but  in  these  mines  the  air  soon  regained  its 
purity,  and  the  loss  of  time  was  counterbalanced  by  the 
increased  safety. 

In  the  mines  at  Goldfield  where  I  have  worked,  the 
practice  was  for  the  machineman  to  examine  the  face  on 
coming  on  shift;  if  he  found  missed  holes,  it  was  up  to 
him  not  to  drill  into  them,  but  to  blast  them  all  when  go¬ 
ing  off  shift;  if  he  did  not  find  them  it  was  his  own 
fault.  Sometimes  the  eager  would  tell  him  as  he  came 
down,  “so  many  reports  short  in  such  and  such  a  place”; 
sometimes  the  eager  would  forget  to  tell  him.  When  a 
machineman  came  off,  he  counted  the  reports  he  heard — 
usually  from  the  safe  position  of  the  station;  all  of  the 
other  machinemen  were  doing  the  same;  nobody  really 
knew  whose  shots  went  and  whose  did  not.  What  each 
man  reported  to  the  eager — if  he  reported  anything — 
was  more  or  less  of  a  guess.  In  the  last  analysis  it  came 
down  to  each  man  looking  out  for  himself. 

Machineman. 

Kellogg,  Idaho,  June  2,  1913. 

[Firing  in  the  middle  of  the  shift  is  not  uncommon 
and  is  satisfactory  from  the  safety  viewpoint.  Where 
ventilation  is  poor,  however,  it  may  not  allow  time  to 
clear  out  the  gas.  Our  correspondent  states  a  fact  well 
known  by  practical  mining  men,  that  it  is  generally 
useless  to  count  stope  shots. — Editor.] 

♦V 

A  Five-Ton  Smelting  Furnace  That 
Smelts 

In  reply  to  the  discussion  of  my  article  in  the  Journal 
of  June  7,  I  will  say  that  Professor  Jarvis  is  apparently 
endeavoring  to  prove  that  I  have  invented  some  new  laws 
of  chemistry.  I  will  admit  that  the  figures  given  are 
“startling,’’  but  no  more  so  than  the  title  of  the  paper 
itself. 

Taking  up  the  points  of  discussion  in  their  order,  we 
start  with  the  volume  of  blast.  The  principal  reason  for 
running  the  blower  at  400  r.p.m.  was  because  the  furnace 
ran  faster,  and,  therefore,  kept  hotter,  at  this  speed  than 
at  300  or  even  350  r.p.m.  In  fact,  this  reason  was  the 
only  one,  for  when  a  man  is  operating  a  furnace  with  a 
green  crew  he  has  his  hands  full  keeping  things  going, 
without  spending  his  time  delving  into  the  realms  of 
thermochemistry. 

According  to  the  calculations  of  Professor  Jarvis,  five 
times  more  air  than  was  necessary  was  blown  into  the 
furnace;  or,  in  other  words,  for  the  charge  as  given  the 
blower  should  have  been  run  at  80  r.p.m.  I  will  defy  th» 
greatest  metallurgist  in  the  world  to  keep  the  furnace  go¬ 
ing  30  min.  on  that  amount  of  air. 
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This  part  of  the  argument  reminds  me  of  a  eonversa 
tion  I  once  heard  between  a  tenant  of  a  new  office  build¬ 
ing  and  the  contractor  who  had  installed  the  heating 
system  and  was  still  in  charge  of  the  building.  The  office 
man  said  his  room  was  not  warm  enough  and  demanded 
a  larger  radiator,  “Nothing  doing,”  replied  the  con¬ 
tractor,  “I  figured  out  the  cubical  contents  of  your  room 
and  have  given  you  a  10-section  radiator,  which  has  the 

required  radiation  surface.”  “I  don’t  give  a  -  what 

your  figures  are,”  shouted  the  tenant,  “the  fact  remains 
that  my  office  is  cold.” 

Passing  on  to  the  heat  balance  sheet.  I  regret  ex¬ 
ceedingly  that  1  had  no  pyrometer  to  record  the  tem})era- 
turc  of  the  entering  l)last  and  the  escaping  gases,  hut  I 
am  ])ositive  the  latter  were  nothing  like  1200°  F,  As 
previously  stated,  the  low  blast  pressure  of  the  Partridge 
furnace  causes  the  fusion  zone  to  concentrate  at  and  just 
above  the  tuyeres.  The  heated  l»last  has  the  further  effect 
of  keeping  this  zone  from  climbing,  for  the  temperature 
of  the  air  does  not  have  to  he  raised  much  before  action 
commences.  Passing  on  through  this  low  zone  of  incan¬ 
descence,  the  heat  is,  therefore,  gradually  absorbed  by  the 
successive  ore  layers  above.  By  lengthening  the  ore  col¬ 
umn  sufficiently  a  point  is  reached  whereby  the  top  is 
cool  enough  to  bear  the  hand  on  it  (as  in  lead  smelting) 
and  the  heat  lost  in  the  escaping  gases  is  almost  neg¬ 
ligible.  It  seems  to  me,  therefore,  that  it  is  attacking 
the  problem  backward  to  start  with  the  assumption  that 
a  certain  number  of  heat  units  are  going  up  the  stack. 

The  heat  generated  in  pyritic  smelting  consists  of  the 
following  items:  Combustion  of  C  to  CO^, ;  combustion 
of  S  to  SOot  oxidation  of  Fe  to  FeO,  and  combination  of 
FeO  and  CaO  with  SIO.^  The  two  latter  items  have  been 
ignored  by  my  critic  entirely,  and  I  wish  to  emi)hasize 
the  fact  that  the  heat  reaction  of  the  charge  under  dis¬ 
cussion  was  exothermic.  Although  an  immense  amount 
of  heat  was  required  to  tear  asunder  the  constituents, 
still  greater  quantities  of  heat  were  evolved  by  the  en¬ 
ergetic  union  of  the  separated  constituents.  Had  the 
silica  not  been  present  as  free  quartz  it  would  have  re¬ 
quired  a  larger  percentage  of  coke,  even  with  a  much 
higher  sulphur  content,  as  I  have  learned  by  hard  ex¬ 
perience. 

The  Partridge  blast-heating  system  extracts  90%  of 
the  latent  heat  of  the  molten  slag  and  puts  it  l)ack  into 
the  furnace.  This  item  represents  on  an  average  about 
20%  of  the  total  heat  distribution,  and  is  a  vital  loss 
in  the  standard  furnace  practicing  pyritic  smelting,  or 
even  partial  pyritic  smelting.  Naturally  I  did  not  blow 
in  with  5%  coke  and  did  not  cut  down  to  this  amount 
until  the  blast  was  hot.  The  furnace  was  then  discharg¬ 
ing  10  lb.  per  min.  of  slag  having  a  formation  tempera¬ 
ture  of  1180°  (\  or  2156°  F. ;  a  decided  difference  from 
Professor  Jarvis’  figure  of  1500°  F.  Assuming  that  90% 
of  the  heat  is  extracted,  there  would  then  be  5239  B.t.u. 
put  back  into  the  furnace,  which  added  to  the  10,630 
B.t.u.  developed  by  the  combu.stion  of  sulphur  and  coke 
is  15,869  B.t.u.,  and  is  certainly  “the  necessary  heat  units 
to  effect  the  chemical  reactions  in  the  furnace,”  and,  with 
the  heat  of  combination  added,  still  leave  a  sufficient 
surplus  for  escaping  gases,  matte,  jacket  water  and  radi¬ 
ation. 

Professor  Jarvis  questions  the  feasibility  of  the  fur¬ 
nace,  and  yet  immediately  follows  this  remark  by  enumer¬ 
ating  the  very  factors  that  make  it  feasible,  with  one  ex¬ 


ception,  however,  the  metallurgist,  AVhile  a  live-ton  plant 
running  on  medium-grade  ore  naturally  could  not  afford 
a  “high-priced”  metallurgist,  I  fail  to  see  why  he  assumes 
that  no  metallurgist  at  aii  is  necessary,  for  the  Partridge 
furnace  operates  under  the  same  laws  of  chemistry  aiio 
metallurgy  as  a  standard  one.  But,  above  all,  such  a 
small  furnace  requires  manipulation,  as  my  critic  will 
find  if  he  ever  attem])ts  to  operate  one,  and  the  plant  is 
absolutely  valueless  without  a  trained  man  in  charge  of 
it. 

In  conclusion  I  will  say  that  the  “un])rincipled  visitor” 
referred  to  would  have  had  to  remain  on  the  charging 
floor  hour  after  hour,  and  every  eight  minutes  heave  in 
his  <|uota  with  the  little  5-lb.  handful  of  coke  that  ac- 
conipanied  each  charge.  It  is  highly  improbable  that  any 
of  the  natives  in  the  “land  of  the  hook-worm”  would 
evince  the  energy  that  this  amount  of  interest  would  re¬ 
quire. 

Cli::\ii;xt  H.  Mace, 

Charlotte,  N,  C..  dune  12,  1!)13. 

♦  ♦ 

The  “Practical”  Mining  Man  and  the 
Mining  Geologist 

T1r‘  recent  artic-le  in  the  .loriiXAL  of  ^lay  10,  1913,  by 
(Jeorge  E.  Collins  is  l)otli  iiiteiH'sting  and  valuable  bul 
it  is  i)ossible  that  erroiu'ous  conclusions  may  be  drawn 
from  it.  Years  of  ex])cricncc  with  the  .so  called  “])racticar’ 
mining  man  has  shown  that  if  be  is  ipropcrly  approachc  1 
and  treated  like  an  intelligent  fellow  man,  the  ob.serva- 
tions  he  has  made  and  the  evidence  he  has  obtained  up¬ 
on  the  deposit  he  is  working  are  of  the  mo.st  valuable 
kind.  He  sbould  be  encouraged  to  talk  freely  and  te 
give  his  conclusions  and  judgment,  which  ought  always 
be  sought  by  the  mining  (economic)  g(‘ologist. 

No  one  can  know  the  individual  deposit  he  has  lauMi 
working  upon  better  than  does  the  more  intelligent  of 
the.se  “])ractical”  mining  men.  Their  failures  occur  when 
they  are  taken  to  new  localities  and  placed  upon  deposits 
of  a  different  nature.  Here  they  attempt  to  make*  every¬ 
thing  conform  to  their  ])ast  experience,  and  their  errors 
then  become  more  fatal  and  glaring  than  those  of  the 
trained  and  ])ractical  (as  he  should  always  be)  mining 
geologi.st.  The  former  has  not  the  necessary  knowledge 
nor  skill  that  will  enable  him  to  recognize  the  different 
conditions  and  draw  correct  conclusions. 

The  dangerous  mistake  is  the  common  and  erroneous 
belief  that  because  a  practical  hut  uneducated  mining 
man  is  excellent  in  one  locality,  he  is  a  good  mining 
geologist  for  a  different  deposit,  and  will  ])rove  a  safe 
guide. 

In  speaking  of  education  it  should  be  noted  that  there 
are  two  classes  of  educated  mining  men,  one  educated  in 
schools  and  the  other  educated  by  his  own  unaided  studies- 
Both  of  these  are  to  be  distinguished  from  the  uneducated 
practical  miner,  and  both  of  the  educated  classes  may  be 
far  more  practical  tbaii  the  uneducated  one.  Of  the 
two  educated  classes,  the  self-educated  man  de.serves  mucb 
more  credit  than  the  school-educated  one,  for  ho  has  had 
to  struggle  unassisted  against  much  greater  difficulties 
and  obstacles  than  has  the  latter  and  hence  the  persever¬ 
ance,  energy,  and  labor  required  have  been  trie  greater. 

M.  E.  WAI)S^VOI^TH. 

University  of  Pitt.shurgh,  June  2,  1913. 
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Pending  Metallurgical  Problems 

Metallurgical  progress  during  the  last  10  years  has  been 
phenomenal.  We  have  witnessed  the  development  of  the 
blast-roasting  ])roeess,  the  methods  of  sintering  fine  ore, 
the  introduction  of  the  basic  coi)per  converter,  the  flota¬ 
tion  process  of  concentration.  These  and  others  have  con¬ 
tributed  largely  to  economy  in  the  production  of  the 
metals.  In  some  processes  the  cost  of  smelting  has  been 
brought  down  to  a  very  low  figure.  In  some  cases  it 
seems  as  if  there  he  no  room  for  further  improvement. 
But  let  no  budding  inventor  turn  aside  from  the  metal¬ 
lurgical  field  with  the  idea  that  there  are  no  more  prob¬ 
lems  to  solve,  no  more  untreated  ores  to  conquer.  Op¬ 
portunity  has  not  yet  locked  her  doors. 

Lot  us  mention  some  of  the  i)ending  problems — some  of 
the  things  that  remain  to  he  done.  Most  of  these  are  at 
present  engaging  the  attention  of  inventors.  We  shall 
no  doul)t  within  a  few  years  witness  a  solution  of  several 
of  them. 

There  is  a  vast  quantity  of  low-grade  copper  ore,  both 
oxidized  and  sulphide,  whereof  the  copper  cannot  be 
profitably  extracted  by  any  existing  method.  The  millions 
of  tons  of  tailings  that  are  being  sluiced  away  from  our 
porphyry  mills  worry  their  managers. 

The  economical  treatment  of  this  class  of  material  is 
one  of  our  pressing  problems.  A  solution  is  sought  in  hy- 
dromctallurgical  methods.  The  Anaconda  company  has 
already  advanced  so  far  in  this  direction  that  an  experi¬ 
mental  plant  of  80  tons  daily  capacity  is  now  being 
erected  to  test  the  Laist  process.  The  Guggenheim  engi¬ 
neers  seem  to  have  supreme  confidence  in  their  ability 
to  treat  the  Chuquicamata  ore  by  lixiviation  and  elec¬ 
trolytic  precipitation.  Others  of  the  big  copper  com¬ 
panies  are  conducting  similar  experiments. 

Another  metallurgical  problem  of  the  first  order  is  the 
capturing  of  the  sulphur  of  sulphide  ores  in  a  rough  and 
ready  way.  It  can  be  done,  of  course,  by  making  sul¬ 
phuric  acid  out  of  it,  but  sulphuric  acid  is  not  feasibly 
made  in  many  remote  places.  In  the  meanwhile  many 
smelters  are  harassed  by  smoke  complaints.  If  the  sul¬ 
phur  of  their  ore  could  be  separated  in  its  elemental  form, 
which  would  enable  it  to  stand  long-distance  transporta¬ 
tion  to  market  or  at  the  worst  to  be  piled  up  out  of 
harm’s  way  a  great  progress  would  have  been  made.  It 
seems  likely  that  something  of  that  sort  will  soon  be  ac¬ 
complished  cither  by  the  Thiogen  process  or  the  Hall 
process,  or  both. 

A  problem  that  is  staring  us  in  the  face  but  is  less  near 
to  solution  is  the  economical  treatment  of  the  low-grade 
calamines,  such  as  those  of  Leadville,  Colo.  New  supplies 
of  zinc  ore  are  needed  and  our  smelters  are  now  willing 
to  take  ore  of  low  grade  that  10  years  ago  they  would  not 
have  considered  for  a  moment,  but  there  is  a  limit  below 
which  they  cannot  pass  and  a  large  quantity  of  ore  is 
consequently  valueless  for  the  time  being. 

The  problem  of  the  mixed  sulphide  ores  is  now  solved 
in  the  main,  thanks  to  the  flotation  process,  which  has 


distinctly  beaten  magnetic  separation,  electrostatic  separa¬ 
tion  and  the  others  devised  for  this  purpose.  Flotation 
seems  to  be  able  to  deal  with  a  more  finely  crushed  ore 
than  any  of  the  other  processes,  which,  of  course,  pro¬ 
motes  cleanness  of  the  minerals  separation.  But  what 
are  the  smelters  going  to  do  with  the  increasing  ton¬ 
nage  of  very  fine  material?  Or  rather  what  improved 
means  are  they  going  to  devise  to  handle  it  economically? 
Blende  of  200-mesh  size  is  roasted  with  much  more  diffi¬ 
culty  than  blende  of  8-niesh.  The  zinc  smelters  will 
shortly  be  needing  a  better  method  of  roasting,  even  if 
they  are  not  already  so  in  need. 

We  have  not  had  it  in  mind  to  summarize  all  of  the 
metallurgical  problems  of  the  day,  but  only  to  mention  a 
few  of  them.  It  may  be  safely  accepted  that  metallurgy 
is  by  no  means  an  exhausted  art.  It  still  offers  many  in¬ 
viting  subjects  for  study  and  experimentation. 


Steel  Production  in  1912 

The  steel  production  of  the  United  States  in  1912  far 
exceeded  all  previous  records,  having  reached  the  great 
total  of  31,251,303  long  tons,  which  was  an  increase  of 
32%  over  the  previous  year,  and  of  5,156,384  tons  over 
1910,  the  year  of  highest  production  previously.  The 
make  of  steel  in  this  country  exceeded  that  of  Germany, 
Great  Britain  and  France  combined.  One  remarkable 
point  about  the  production  in  1912  was  that  the  total  ex¬ 
ceeded  that  of  pig  iron  by  1,521,166  tons.  As  there 
were  no  large  stocks  of  pig  iron  on  hand  at  the  begin¬ 
ning  of  the  year — as  had  been  the  case  two  years  pre¬ 
viously — this  excess  was  due  wholly  to  the  use  of  a  large 
proportion  of  scrap  in  the  openhearth  furnaces. 

Another  notable  point  is  the  continued  rapid  growth 
of  the  openhearth  process.  Last  year  two-thirds  of  our 
steel  was  made  in  the  openhearth  furnace,  and  the  quan¬ 
tity  was  more  than  double  that  of  bessemer  or  converter 
steel.  From  the  tables  given  on  another  page  it  will  be 
seen  that  in  10  years  the  proportion  of  openhearth  steel 
to  the  total  make  has  grown  from  40.1  to  66.5%,  while 
that  of  hessemer  has  been  diminished  from  59.1  to  33%; 
the  proportion  of  crucible  and  special  steels  remaining 
very  nearly  constant.  Openhearth  steel  is  now  in  the 
strongest  demand  for  rails,  structural  material  and  other 
important  forms  of  finished  material ;  and  the  converter 
is  gradually  falling  back  into  the  position  of  an  auxiliary. 

The  special  steels  show  little  change.  Steel  made  in 
the  electric  furnace  seems  to  be  losing  rather  than  gain¬ 
ing. 

It  is  of  interest  to  compare  the  methods  and  quantities 
of  the  two  great  steel  producers  of  the  world: 


-I'nitod  States 


Converter .  10,327,901 


Openhearth .  1,139,221  19,641,502  194,924 

Crucible .  121,517  .  79,190 


287,511  10,01.5,631 


Totals .  11,609,801  19,641,.502  .53.5,.802  16,666,196 

Total  all  kinds . , .  31,251,.303  .  17,301,998 

Proportion  of  steel  to  pig  iron .  105. 1  .  96.8 
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The  differences  in  practice  are  largely  determined  by 
the  nature  of  the  ores,  which  form  the  basis  of  the  in¬ 
dustry.  The  basic  or  Thomas-Gilchrist  converter,  which 
make  two-thirds  of  the  German  steel,  is  not  used  at  all 
in  this  country,  where  the  openhearth  furnace  is  the 
maker  of  basic  steel. 

V# 

The  Panama- Pacific  Exposition 

Elsewhere  in  this  issue  we  publish  a  communication 
from  Charles  E.  van  Barneveld,  chief  of  the  Department 
of  Mines  and  Metallurgy  of  the  Panama-Pacific  Expo¬ 
sition,  which  is  the  first  official  calling  of  the  attention 
of  mining  men  to  this  important  event  and  their  own 
expected  participation  in  it.  We  are  going  to  be  quite 
frank  in  saying  that  the  mining  exhibits  at  Chicago  and 
St.  Louis  were  rather  useless  efforts  and  devoid  of  any 
great  interest.  An  exhibition  of  this  kind  is  apt 
to  be  dreary  and  becomes  excessively  tiresome  when  it 
resolves  itself  into  an  endless  array  of  specimens  of  ore. 
The  relief  that  is  afforded  by  the  presentation  of  some 
districts  in  an  illuminating  way  shows,  however,  that 
even  this  part  of  a  mining  exhibition  may  be  made  worth 
while.  As  for  the  exhibition  of  machines,  methods  of 
mining  and  milling,  metallurgical  processes,  etc.,  the  op¬ 
portunity  is  boundless. 

At  San  Francisco  there  will  be  a  better  atmosphere 
than  at  either  Chicago  or  St.  Louis.  San  Francisco  owes 
itself  largely  to  the  mines  of  California  and  Nevada, 
and  it  is  still  an  important  headquarters  of  mining  men. 
The  memories  of  the  old  days  celebrated  by  Bret  Harte 
and  Mark  Twain,  the  monuments  that  have  been  left  by 
the  Comstock  millionaires,  and  the  active  interests  of  the 
present  generation  of  mining  men  ought  to  inspire  a 
representation  of  mining  and  metallurgy  in  the  forth¬ 
coming  exposition  that  will  be  original,  valuable  and  in¬ 
teresting.  Toward  this  end  we  urge  the  codperation  of 
mining  operators  in  all  parts  of  the  world  and  especially 
in  all  parts  of  North  America,  for  while  this  exposition 
is  to  be  conducted  under  the  direct  auspices  of  California 
its  scope  is  international.  The  international  engineer¬ 
ing  congress,  which  is  to  be  held  in  San  Francisco  in 
1915,  will  draw  professional  men  from  all  parts  of  the 
world. 

Ore  and  Coke  Rates 

The  Interstate  Commerce  Commission  this  week  gave 
out  its  decision  on  two  cases  of  considerable  importance 
to  the  blast  furnaces  of  the  Central  West.  The  first  of 
these  affects  the  rates  on  Connellsville  coke  to  points  in 
Ohio  and  Pennsylvania,  ordering  a  general  reduction  and 
equalization  of  those  rates,  on  the  ground  that  they  have 
been  excessive  and  in  some  cases  discriminating.  The 
reductions  vary  from  5  to  15%,  and  affect  the  most  ac¬ 
tive  iron-making  districts  in  the  Central  West,  including 
the  Mahoning  Valle}',  the  Cleveland  district  in  Ohio  and 
the  eastern  part  of  Pennsylvania.  To  all  of  the  many 
furnaces  and  steel  works  in  those  districts  there  will  be 
an  important  reduction  in  the  cost  of  fuel.  One  active 
district,  however,  the  Shenango  Valley,  in  Pennsylvania, 
is  not  affected,  as  the  carriage  of  coke  from  the  Connells¬ 
ville  region  to  that  district  is  strictly  intrastate  business, 
and  so  beyond  the  Jurisdiction  of  the  commission. 


The  second  decision  is  on  complaints  against  the  exist¬ 
ing  rates  on  Lake  Superior  ore  from  Lake  Erie  ports  to 
the  Pittsburgh  and  Wheeling  districts.  The  existing 
rates  from  Lake  Erie  to  the  Wheeling  district  are  60c. 
per  ton,  while  the  rate  to  Pittsburgh  is  96c.  The  Com¬ 
mission  does  not  prescribe  any  rate,  but  it  orders  that  the 
Pittsburgh  rate  must  not  be  higher  than  the  Wheeling 
rate,  the  distances  and  conditions  being  practically  equal. 
The  railroads  may  increase  the  Wheeling  rate,  but  the 
Pittsburgh  rate  must  not  exceed  whatever  figure  may  be 
fixed  for  that  rate. 

In  the  ore-rate  decision  the  Interstate  Commission  lays 
down  a  principle  of  some  importance.  The  railroads  de¬ 
fended  the  rates  on  the  ground  that  they  were  differen¬ 
tiated  in  order  to  equalize  the  assembling  costs — that  is 
the  costs  of  raw  material  for  iron  and  steel  making  in  the 
two  districts.  But  the  Interstate  Commission  holds  that 
the  railroads  have  no  right  to  consider  such  equalization. 
They  can  take  into  account  only  distances  and  traffic  con¬ 
ditions  and  have  no  right  to  deprive  a  town  or  a  district 
of  any  advantages  of  location  or  distances  from  supplies 
which  it  may  hold  by  differentiating  rates.  In  the  iron 
trade  this  will  apply  in  a  good  many  cases  where  the 
railroads  have  undertaken  to  balance  local  conditions  by 
rate  charges. 

Treadwell  in  1912 

The  three  companies  operating  on  the  gold  deposit  of 
Douglas  Island,  across  from  Juneau,  Alaska,  are,  in  ef¬ 
fect,  one  mine.  The  remarkably  favorable  conditions  ob¬ 
taining  for  this  deposit  and  the  splendid  management 
which  has  rendered  it  so  well  and  favorably  known  are 
fittingly  coupled  with  a  custom  of  issuing  annual  reports 
which  leave  little  to  be  desired  in  any  point.  Their  an¬ 
nual  publication  is  always  a  matter  of  interest  in  mining 
circles. 

The  reports  for  1912  which  we  abstract  elsewhere 
in  this  issue  show  the  usual  and  expected  excellent 
performance  for  the  year.  The  mills  handled  1,576,130 
tons  of  ore  and  produced  $1,080,301.  Of  this,  $2,025,703, 
a  little  less  than  half,  was  profit.  Dividends  of  $1,199,360 
were  paid  during  the  year,  and  $914,351  was  charged  to 
depreciation  on  property  and  plant.  This  last  sum,  al¬ 
most  half  of  the  profits,  is  apparently  a  reserve  fund  or 
surplus.  Its  ultimate  object  is  not  stated  in  the  report. 
Development  work  to  the  extent  of  21,573  ft.  accompanied 
the  mining  during  the  year,  and  while  the  reserves  were 
slightly  decreased,  by  about  534,000  tons,  they  still  re¬ 
main  at  nearly  11,000,000  tons,  worth  between  $2.70  and 
$2.75  per  ton.  If,  as  in  1912,  half  of  these  reserves  will 
be  profit,  they  represent  a  return  between  $13,000,000  and 
$14,000,000,  which  ought  to  be  a  source  of  satisfaction 
to  the  stockholders  of  the  various  companies.  Viewed  in 
the  light  of  general  reliability,  past  performance  and 
future  promise,  few  American  mines  can  surpass  the 
Treadwell  group. 

♦V 

Mining  in  the  Philippines  seems  to  be  more  attractive 
to  Australian  than  to  American  capital.  Already  several 
Australian  companies  are  operating  there,  chiefly  on 
gold-dredging  ventures,  and  a  company  with  $1,000,000 
capital  has  been  successfully  floated  at  Melbourne  to  work 
dredges  on  a  large  scale. 
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An  engineer  states  that  in  looking  over  a  report  on  a 
Costa  Rican  mine  he  found  the  following:  “The  lode  is 
composed  of  a  kind  of  black  lava  containing  a  quantity 
of  grease,  and  very  rich  in  gold.  In  order  to  extract 
the  grease  the  ore  must  be  burnt  and  this  is  easily  done 
in  the  mine.  When  burnt  it  can  be  washed  and  the  gold 
taken  out  with  little  labor.”  The  “black  lava”  proved 
to  be  decomposed  quartz  heavily  stained  with  oxide  of 
manganese,  and  the  “grease”  was  small  deposits  of  pure 
manganese  oxide. 

Contracts  for  steel  products  are  taken  for  two  months, 
four  months,  and  in  the  case  of  structural  material, 
sometimes  over  two  years.  The  prices  obtained  by  the 
U.  S.  Steel  Corporation  are  governed  over  the  long  con¬ 
tracts  by  the  condition  of  the  market  at  the  time  the  con¬ 
tract  is  taken  and  the  outlook.  The  Steel  Corporation’s 
price  on  steel  bars  has  been  $1.40  per  100  lb.  f.o.b.  Pitts¬ 
burgh  mill  since  last  August,  although  a  number  of  its 
competitors  have  been  selling  bars  as  high  as  $1.60, 
this  being  premium  for  quick  delivery. 

♦♦ 

Duplicating  frequent  phenomena  in  industrial  lines, 
the  byproduct  seems  about  to  have  its  day  in  Cobalt.  We 
note  in  the  annual  report  of  the  Temiskaming  company 
that  $935  was  received  for  13,219  lb.  of  copper.  The 
Nipissing  also  obtained  $647  for  cobalt  in  products  sold 
during  1912.  The  Nipissing,  furthermore,  has  closed  a 
contract  for  disposing  of  its  residues;  the  terms  of  which 
specify  a  fair  price  for  included  cobalt.  If  the  Cobalt 
mines  are  to  be  paid  hereafter  for  the  contents  other  than 
silver  in  their  ores,  a  tidy  sum  will  be  added  to  the  total 
production  of  that  district. 

In  the  latest  report  of  the  chief  mine  inspector  of 
Ontario,  note  is  made  of  the  death  of  one  “Dymater 
Petryno,  a  Polaiider,”  and  also  of  “Matt  Szwonkow'ski,  a 
Polander.”  When  a  publication  adopts  a  system  of  ter¬ 
minology  it  shoidd  at  least  be  consistent.  Thus  by  an¬ 
alogy,  Ijeonardo  Poreo,  deseribed  as  an  Italian,  should 
be  called  a  “Dago,”  Ludwig  Raezkiewicz,  a  German, 
should  be  called  a  “Dutchman”  and  Joseph  Rochefort,  a 
French  Canadian,  should  be  called  a  “Canuck.”  We  ven¬ 
ture  to  call  the  attention  of  the  Ontario  Bureau  of  Mines 
to  the  fact  that  a  native  of  Poland  is  a  Pole. 

Creat  changes  among  the  miners  have  taken  place  on 
the  Rand  during  the  last  five  or  six  years,  according  to 
the  South  African  Mining  Journal  of  Mar.  8.  The  lot  of 
the  miner  underground  has  been  greatly  improved,  partic¬ 
ularly  along  the  lines  of  ventilation  and  prevention  of 
])bthisis.  Today  the  Rand  miner  is.  the  most  fortunate 
of  his  kind  in  the  world;  he  obtains  high  wages  and  is 
so  situated  that  surface  living  conditions  could  hardly 
be  improved.  But  in  spite  of  his  congenial  lot  it  can 
scarcely  be  alleged  that  the  Rand  miner  is  the  best  in 
the  world.  Among  many  first-class  men  there  are  many 
more  who  are  rather  to  be  congratulated  on  their  adapt- 
ability  to  underground  work  than  on  any  inherent  knowl¬ 


edge  of  mining.  This  is  due  largely  to  the  fact  that  a 
large  proportion  of  the  underground  workers  have  been 
taken  on  from  other  lines  of  employment,  and  tl.  ,t  few 
have  been  born  and  bred  to  the  business.  Although  some 
of  these  make  good  workmen,  the  lack  of  the  hereditary 
mining  instinct,  together  with  the  natural  carelessness 
of  the  colored  laborers,  is  largely  responsible  for  the  high 
accident  and  death  rates.  A  contributing  cause,  however, 
is  the  high  pressure  at  which  work  is  now  conducted, 
speeds  and  tonnages  having  increased  with  depth  and 
consolidation.  Unfortunately,  this  high  pressure  has  not 
as  yet  resulted  in  economy.  The  tendency  has  rather 
been  for  working  costs  to  soar.  The  transition  stage  has 
not  yet  been  passed,  however,  and  it  may  confidently  be 
expected  that  when  once  the  expensive  improvements 
have  been  paid  for  and  their  beneficial  effect  on  opera¬ 
tions  is  felt,  an  era  of  low-cost  mining  will  ensue. 

♦♦ 

The  following  article,  from  a  daily  paper,  will  strike 
a  sympathetic  chord  in  the  breast  of  many  metal-mining 
superintendents,  even  if  it  does  especially  treat  of  condi¬ 
tions  in  an  eastern  coal-mining  region:  “Numerous  at¬ 
tempts  to  compile  a  list  of  mine-workers’  holidays  in  the 
anthracite-coal  region  of  Pennsylvania  have  so  far  been 
a  failure.  In  view  of  the  many  recent  ‘Button’  and 
ether  strikes,  these  frequent  holidays  are  becoming  an  in¬ 
creasing  source  of  loss  and  annoyance  to  the  operators.. 
Capt.  W.  A.  May,  president  of  the  Pennsylvania  Coal  Co., 
said  recently  that  he  could  never  tell  when  a  miners' 
holiday  was  coming  or  how  many  men  it  would  involve. 
His  company  has  29  nationalities  on  its  payrolls,  and 
each  has  holidays  peculiarly  its  own.  There  are  Amer¬ 
ican,  English,  Welsh,  Scotch,  Irish,  German,  Slavonian, 
Italian,  Polish,  Hungarian,  Austrian,  Swedish,  Russian, 
Belgian,  Bohemian,  French,  Finnish,  Canadian,  Lithuan¬ 
ian,  Greek,  Tyrolean,  Danish,  Syrian,  Montenegrin  and 
Horwat  mine  workers  in  the  anthracite  region.  The 
workers  classified  as  ‘American’  include  all  those  born 
in  this  country,  even  if  their  parents  were  foreign.  Sev¬ 
eral  of  the  groups,  like  the  Slavonian,  are  capable  of  still 
further  subdivision.  Polish  Catholics  have  nine  holidays, 
Greek  Catholics  19,  French  and  French-Canadians  from 
three  to  five,  Jews  of  various  nationalities  from  six  to 
eight,  Lithuanians  four,  Hungarians  a  couple  more, 
Welsh,  Irish  and  English  miners  have  one  or  more  holi¬ 
days  each,  while  Italians  make  holidays  of  various  saints’ 
days,  the  number  varying  according  to  the  part  of 'Italy 
from  which  they  come.  In  addition  to  this,  ‘Mitchell 
Day’  is  largely  celebrated  throughout  the  region.”  This 
reminds  us  of  mining  in  Mexico  in  those  days  of  yore 
wlien  “revolutions”  were  not  and  we  used  to  mine.  We 
had  only  one  nationality,  buj;  it  had  holidays  up  to  the 
number  of  365,  selected  at  will.  The  trouble  used  to  be 
that  we  never  knew  which  were  going  to  be  selected.  We 
knew,  of  course,  that  no  work  was  going  to  be  done  during 
Holy  Week,  nor  on  the  fiesta  of  San  Miguel,  who  was 
the  patron  saint  of  our  region,  nor  on  certain  other  days; 
but  every  now  and  then  the  men  would  fail  to  appear 
for  work  and  inquiry  would  develop  that  it  was  the  fiesta 
of  Santa  Rosa,  or  some  other  saint,  whom  nobody  had 
thought  of  until  conversation  went  around  in  the  village 
the  previous  evening.  The  superintendent  was  never  in¬ 
formed  in  advance  and  had  to  be  content  with  the  subse¬ 
quent  explanation ! 


1308 


THE  ENGINEERING  &  MINING  JOURNAL 


Yol.  95,  No.  26 


Steel  Production  in  the  United  States 

The  Bureau  of  Statistics  of  the  American  Iron  & 
Steel  Institute,  William  G.  Gray,  statistician,  has  re¬ 
ceived  from  the  manufacturers  statistics  of  the  produc¬ 
tion  of  all  kinds  of  steel  ingots  and  castings  in  the 
United  States  in  1912.  The  production  of  ingots  and 
castings  by  all  processes  reached  the  remarkable  total  of 
31,251,303  gross  tons,  against  23,676,106  tons  in  1911, 
an  increase  of  7,575,197  tons,  or  almost  32%.  The  re¬ 
markable  point  is  that  while  the  production  of  steel  in 
1911  exceeded  that  of  pig  iron  by  a  small  amount — 26,- 
559  tons — in  1912,  the  excess  was  no  less  than  1,524,- 
166  tons.  As  there  were  no  large  stocks  of  pig  iron  on 
hand  at  the  beginning  of  1912,  it  is  evident  that  the 
openhearth  furnaces  must  have  used  a  large  proportion 
of  scrap  in  making  steel  last  year. 

The  total  production  of  steel  of  all  kinds  in  1912  is 
given  as  follows: 

1911  - 1912 - - - - 

Total  InRots  CastinRs  Total  Per  ct. 


Bessemer .  7,947,8.54  10,259,151  68,750  10,327,901  33.0 

Acid  openhearth... .  912,718  712,371  426,8.50  1,1.39,221  3.6 

Basic  openhearth .  14,685,932  19,197,504  443,998  19,641,.502  62.9 

Crucible .  97,653  100,967  20,5.50  121,517  0.4 

Electric .  29,105  14,147  4,162  18,309  0.1 

Miscellaneous .  2,844  542  2,311  2,853  . 


Total .  23,676,106  30,284,682  966,621  31,251,303  100.0 


The  total  increase  in  1912,  as  compared  with  1911, 
Avas  7,575,197  tons,  or  32%.  The  increase  in  basic  open¬ 
hearth  steel  in  1912  ivas  4,955,570  tons,  or  33.7%;  in 
acid  openhearth,  226,503  tons,  or  24.8%.  The  gain  in 
bessemer  steel  was  2,380,047  tons,  or  29.9%.  The  produc¬ 
tion  of  bessemer-steel  ingots  was  practically  all  in  stand¬ 
ard  converters;  that  of  castings  was  from  tropenas  and 
other  modified  forms  of  converters.  No  basic  converters 
are  in  use  in  the  United  States.  The  make  of  open¬ 
hearth  steel  in  1912  was  over  twice  that  of  converter. 

Included  in  the  19,641,502  tons  of  basic  openhearth- 
steel  ingots  and  castings  produced  in  1912  are  1,438,654 
tons  of  duplex  steel  ingots  and  castings  which  were*  made 
from  metal  partly  purified  in  bessemer  converters  and 
finally  purified  in  basic  openhearth  steel  furnaces.  This 
steel  was  produced  by  seven  works,  four  being  in  Penn¬ 
sylvania,  one  each  in  Maryland,  Alabama  and  Illinois. 

The  production  of  crucible  steel  showed  a  gain  of  24% 
over  1911;  that  of  electric  steel,  however,  was  consider¬ 
ably  less  than  in  1911  and  1910.  The  make  of  crucible 
steel  Avas  exceeded  in  tAvo  previous  years. 


8ti:kl  Production  for  Ti;x  Years 

The  total  make  of  steel  of  all  kinds  in  the  United 
States  for  10  years  past  is  given  in  the  folloAving  table: 


. - Bpssemer - - 

. —  Oppnhparth  — 

Crucible, 

eto. 

Total 

Tons 

Vo 

Tons 

o* 

/o 

Tons 

% 

Tons 

1903 . 

8, .592,829 

59  1 

.5,829,511 

40.  1 

112,238 

0.8 

14,,534,978 

1904 . 

7,8.59,140 

56.7 

5,908,166 

42  6 

92,.581 

0.7 

13,8.59,887 

1905 . 

10,941,375 

.54 . 6 

8,971,376 

44.3 

111,196 

1.1 

20,02.3,.542 

1906 . 

12,275,8.30 

52 . 5 

10,980,413 

46  9 

141,89.3 

0.6 

23,.398,1,36 

1907 . 

11,667,549 

49  9 

11,549,7.36 

49.5 

14.5,.309 

0.6 

2,3,.362,.594 

1908 . 

6,116,7.55 

43  6 

7,8.36,729 

5.5.9 

69,463 

0.5 

14,023,247 

1909 . 

9,.3.30,783 

38.9 

14,49.3,936 

60.5 

1.30,302 

0.6 

23,9.55,021 

1910 . 

9,412.772 

36.1 

16,.504,.509 

6.3  .3 

177,6.38 

0  6 

26,094,919 

1911 . 

7,947,8.54 

33  5 

1.5,.598,6.50 

65.9 

129,602 

0  6 

2,3,676,106 

1912 . 

10,327,901 

33.0 

20,780,723 

66  5 

142,679 

0.5 

31,251,303 

The  groAvth  of  production  in  the  10  years  has  been 
almost  Avholly  in  openhearth  steel.  Bessemer  or  converter 
steel  reached  its  maximum  in  1906  and  has  declined 
since  then,  its  proportion  of  the  total  falling  from 
59.1  to  33%.  Openhearth  steel  ran  bessemer  closely  in 
1907;  exceeded  it  in  every  year  since  that,  and  in  1912 
its  output  Avas  more  than  twice  that  of  bessemer  steel. 


Alloy  Steel 

The  following  table  gives  the  approximate  production 
by  processes  of  steel  treated  Avith  ferrovanadium,  ferro- 
titaniuni,  ferrochrome,  nickel  and  other  alloys: 


luRots  Castings  Total 

Bossemor .  159,427  18,814  178,241 

-Acid  oponhearth .  85,188  75,,590  160,778 

Basic  oiM'nhcarth .  408,007  5,09.5  413,102 

Crucible .  27,553  3,208  30,761 

Electric,  etc .  9,217  402  9,619 


Total .  689,392  103,109  792,501 


In  1912  there  Avere  143  Avorks  Avhich  made  some  form 
of  alloy  steel.  This  alloy  steel  constituted  2.5%  of  the 
total  make.  A  large  part  of  this  steel  Avas  used  in  the 
manufacture  of  rails. 

Nuaiber  of  Steel  Plants 

At  the  close  of  1912,  there  Avere  30  iilants  etpiipped  to 
make  steel  by  the  standard  bessemer  process,  35  plants 
by  the  tropenas  process,  and  37  jilants  by  other  modifica¬ 
tions  of  the  standard  bessemer  process,  Avhile  at  the 
clo.se  of  1911,  29  plants  Avere  eiiuipped  to  make  steel 
,by  the  standard  bessemer  process,  29  by  the  tropenas  pro- 
jce-ss,  and  31  by  other  modifications  of  the  standard  bes- 
senier  process.  There  Avere  no  bessemer  plants  building 
at  the  close  of  1912,  but  13  plants  Avere  projected. 

At  the  clo.se  of  1912,  there  were  182  complete  open- 
hearth-steel  plants,  of  Avhi(‘h  157  Avere  active  during  the 
year  and  25  Avere  idle.  Of  the  total  113  Avere  e(]uipped 
to  make  basic  steel,  of  Avhicb  101  were  active  during  the 
year  and  12  Avere  idle,  and  96  were  CMpiipped  to  make  acid 
steel,  of  which  77  Avere  active  and  19  Avere  idle.  Some  of 
the  plants  Avere  eipiipped  to  make  both  basic  and  acid 
steel.  Six  plants  Avere  being  built  on  Dec.  31,  1912. 
On  the  same  date  Avork  had  been  suspended  upon  three 
partly  erected  plants.  In  addition,  five  ])lants  Avere  pro¬ 
jected.  In  1912  four  plants  made  steel  by  the  cementa¬ 
tion  and  other  minor  ])roces.ses;  in  1911  five  plants  Avere 
active.  On  Dec.  31,  1912,  one  plant  for  the  manufacture 
of  steel  by  a  special  process  was  being  built  in  the  State 
of  Washington. 

The  total  number  of  steel  ])lant.s  of  all  kinds  in  exist 
ence  at  the  close  of  1912  Avas  306,  Avhich  includes  one 
openhearth  plant  in  the  Panama  Canal  Zone.  This  total 
is  an  increase  of  24  during  the  year. 

Geological  Survey  Reports  on  Rochester 

F.  C.  Schrader,  of  the  U.  S.  Geological  Survey,  has 
just  made  an  examination  of  the  new  district  of  Roches¬ 
ter  in  Humboldt  County,  Nevada.  A  .strike  in  Nenzel 
Hill  Avas  made  late  in  NoA'ember,  1912,  and  the  shipment 
of  a  couple  of  carloads  of  high-grade  ore  by  Joe  Nenzel, 
Frank  Schick  and  Walt  Moynaugh  about  Christmas 
started  the  Rochester  boom.  Leases  on  blocks  300x600 
ft.  in  size  Avere  taken  and  Avere  operated  acti\'ely  by  ex¬ 
perienced  mining  men,  Avith  the  rc'sult  that  to  date  the 
development  of  the  mines  and  the  showing  of  ore  are 
remarkable.  Six  or  eight  lea.ses  are  opened  to  a  dejith 
of  130  ft.  by  crosscut  tunnels  from  100  to  300  ft.  in 
length.  About  2000  tons  of  ore  aA’eraging  $30  per  ton 
bas  been  mined  and  shipped  and  it  is  said  that  100,000 
tons  of  ore  are  in  sight.  Nearly  a  score  of  properties  are 
producing.  The  ores  are  chiefly  silver-bearing  but  carry 
also  gold,  wbich  in  some  of  the  ore  amounts  to  50%  of 
the  value.  They  were  apparently  deposited  by  hydro- 
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thermal  solutions.  Packard,  the  newest  settlement,  but  a 
few  weeks  old,  at  the  south  base  of  Packard  Hill,  has  a 
population  of  about  100  which  is  daily  increasing.  In 
Xenzel  Hill  the  veins,  10  or  more  in  number,  vary  from 
100  to  3700  ft.  in  length  and  some  apparently  have  a 
vertical  range  of  at  least  400  ft.  The  west  vein  or  lode, 
now  being  worked  chiefly  on  the  Codd  lease  and  the 
Platt  lease,  is  about  32  ft.  in  width  and  contains  two 
veins,  7  to  8  ft.  wide,  of  good  ore,  composed  chiefly  of 
alternating  layers  of  quartz  and  silicified  rhyolite.  The 
workings  on  these  veins  have  been  continuously  in  ore. 
Packard  Hill,  the  seat  of  the  new  strike,  is  in  the  south¬ 
ern  i)art  of  the  district,  at  an  elevation  of  about  5800  ft. 
in  the  lower  part  of  a  broad  ridge,  and  on  the  trend  of  the 
Xenzel  Hill  zone  of  mineralization. 

The  ore  deposits  of  the  district  are  chiefly  quartz  re¬ 
placement  veins  in  fissures  and  shear  zones  in  rhyolite 
and  rhyolitic  rocks  which  are  of  great  thickness.  The 
rocks  vary  from  felsitic  to  coarsely  porphyritic.  They 
are  more  or  less  silicified,  devitrified  and  sericitized  and 
were  referred  by  the  geologists  of  the  Fortieth  Parallel 
Survey  to  the  Triassic  ])eriod.  The  rocks  dip  about  35° 
E.,  but  the  veins  dip  60°  W.  and  are  approximately  con¬ 
formable  with  the  dominant  sheeting  and  shear  structure 
of  the  country  rock. 

The  Treatment  of  Partially  Oxidized 
Copper  Ore 

A  good  many  of  the  por])hyry  copper  mines  possess 
orebodies  which  in  their  upper  portions  are  partially  ox¬ 
idized.  In  attempting  to  concentrate  such  ores  by  the 
ordinary  method  of  washing  on  tables,  buddies,  etc,  a 
good  saving  of  the  sulphide  constituent  can  be  made,  but 
only  a  small  portion  of  the  oxilized  copper  is  recovered. 
Bearing  upon  this  subject,  J.  Parke  Channing,  consulting 
engineer  of  the  New  Keystone  Copper  Co.,  made  some  in¬ 
teresting  remarks  in  his  last  annual  report  to  that  com¬ 
pany,  as  follows: 

Inasmuch  as  a  considerable  portion  of  this  copper  is  in  an 
oxidized  form,  it  was  not  considered  advisable  to  make  any 
arrangements  for  treating  it  by  the  usual  water-concentra¬ 
tion  methods,  as  the  results  at  Miami  showed  that,  while 
80%  of  the  chalcocite  in  the  ore  could  be  saved,  only  30% 
of  the  oxidized  material  was  obtained  in  the  concentrate. 

Taking  into  consideration  the  great  strides  which  are  now 
being  made  in  flotation  and  leaching  processes,  we  came  to 
the  conclusion  that  it  was  desirable  for  us  to  make  experi¬ 
ments  along  this  line,  and  for  that  purpose,  early  in  the  pres¬ 
ent  year,  R.  C.  Canby,  a  mining  engineer  of  great  experience 
in  leaching  and  flotation,  was  engaged  by  this  company  and 
has  been  conducting  a  series  of  tests,  and  is  now  supervising 
some  work  at  Miami  along  these  lines. 

Mr.  Canby  is  in  close  touch  with  others  in  experimenting 
along  the  same  lines,  and  arrangements  have  been  made  with 
several  of  them  for  the  exchange  of  experiments,  so  that  the 
same  line  of  work  may  not  be  duplicated.  It  is  still  too  early 
to  make  any  deflnite  report  as  to  the  result  of  Mr.  Canby’s 
investigations,  but  I  may  say  that  it  is  not  unlikely  that  the 
problem  will  be  solved  during  the  present  calendar  year.  It 
must  be  understood  that  in  work  of  this  kind  the  mere  chem¬ 
ical  side  of  it  is  of  minor  Importance,  the  more  important  part 
being  the  mechanical  side,  i.e.,  the  proper  and  continuous  eco¬ 
nomic  handling  of  the  ore  without  undue  labor  costs  or  undue 
wear  upon  the  apparatus,  either  by  chemical  action  or  me¬ 
chanical  attrition.  It  is  along  this  line  that  particular  at¬ 
tention  is  being  given.  In  the  final  precipitation  of  the 
copper  from  the  solution,  several  methods  are  open  and  exper¬ 
iments  on  these  lines  are  being  carried  on  by  others  and  will 
be  checked  by  us.  This  work  seems  so  promising  and  so  near 
a  solution  that  it  certainly  would  be  very  short-sighted 
for  the  New  Keystone  Copper  Co.  to  make  any  arrangement 
to  treat  its  ore  by  the  present  water-concentration  method. 


The  Metal  Tariffs  in  the  Senate 

Washington  Correspondence 

The  Senate  Finance  Committee  has  made  some  changes 
in  the  new  tariff  bill,  which  have  been  submitted  to  the 
Senate  but  not  Anally  discussed  or  settled.  The  changes 
in  the  metal  schedules  are  aS  follows: 

Aluminum  ingots,  scrap,  etc.,  are  changed  from  25% 
to  2c.  per  lb.;  sheets,  plates  and  other  manufactures, 
from  25%  to  3.5c.  per  lb.  Barium,  calcium,  magnesium, 
sodium,  potassium  and  alloys  of  those  metals,  25%  ad 
valorem. 

Antimony  as  regulus  or  metal,  10%  ;  duty  to  be  based 
on  metal  content  of  ores,  etc.,  with  provisions  for  smelt- 
ting  in  bond.  Antimony  oxide  and  other  salts,  25%  ad 
valorem. 

There  have  been  added  to  the  free  list  in  the  iron  and 
steel  schedules  the  following: 

Steel  ingots,  cogged  ingots,  blooms  and  slabs,  die  blocks 
or  blanks,  and  billets,  if  made  by  the  bessemer,  Siemens- 
Martin,  openhearth  or  similar  processes,  not  containing 
alloy,  such  as  nickel,  cobalt,  vanadium,  chromium,  tung¬ 
sten,  or  wolfram,  molybdenum,  titanium,  iridium,  ura¬ 
nium,  tantalum,  boron  and  similar  alloys. 

Iron  ore,  including  manganiferous  iron  ore,  and  the 
dross  or  residuum  from  burnt  pyrites;  iron  in  pigs,  iron 
kentledge,  spiegeleisen,  wrought  iron  and  scrap  and  scrap 
steel ;  ferromanganese ;  iron  in  slabs,  blooms,  loops  or 
other  forms  less  finished  than  iron  bars,  and  more  ad¬ 
vanced  than  pig  iron,  except  castings. 

The  administrative  features  of  the  bill  have  not  yet 
been  reported  so  that  it  cannot  yet  be  positively  stated 
in  official  form  what  innovations  have  been  introduced 
into  the  provisions  relating  to  bonded  warehouses. 

♦# 

The  Consolidated  Copper  Mines 
Company 

The  opposition  of  some  of  the  Giroux  stockholders  to 
going  into  the  proposed  consolidation,  has  been  aban¬ 
doned,  they  having  come  to  the  conclusion  that  such  a 
consolidation  will  be  the  only  means  of  realizing  on  their 
investment. 

At  the  end  of  1911  the  Giroux  management  estimated 
that  it  had  about  17,000,000  tons  of  ore  developed,  but 
Henry  Krumb,  who  recently  examined  the  property  in 
connection  with  the  proposed  consolidation,  estimated 
only  7,000,000  tons. 

The  first  step  of  the  new  company  doubtless  will  be  to 
attempt  to  increase  its  ore  reserves.  Experiments  in  con¬ 
centrating  the  ore  by  flotation  will  probably  be  inaugu¬ 
rated  in  the  old  mill. 

a 

Rare  Metals  in  Coal  Ash 

The  occurrence  of  vanadium  in  the  ash  of  coal  and 
other  carbonaceous  deposits  in  Peru  has  been  known  for 
some  time.  A.  Jorissen  now  announces  {Bull,  de  la  Soc. 
Chim.  Beige,  No.  21,  1913)  that  molybdenum  is  found 
in  the  cinders  of  certain  Belgian  coals,  and  that  it  exists 
in  water-soluble  form.  The  moral  seems  to  be  that  ashes 
from  coal  from  diversely  mineralized  districts  should  be 
examined  for  rare  and  precious  metals. 
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Mining  Companies — United  States 


Name  of  Company 
and  Situation 

!  Shares 

1  Dividends 

{  IsHued 

Par 

Total 

Latest 

Amt 

Acacia,  g . 

'Colo . 

1,438,989 

S  1 

S  129.018 

Jan.  ’ll 

$0.01 

Adams,  s.I.c . 

(Colo . 

80,0(x: 

1(1 

778,(XX) 

Dec.  ’(X) 

004 

Ahmeek,  c . 

,Mich . 

50,(KX: 

25 

1.7(X).(XX) 

Apr.  '13 

7.00 

Alaska  Mexican,  g . 

Alas . 

ISO.tKXJ 

5 

3,187,381 

Nlay  '13 

0.30 

Alaska  Treadwell,  g . 

Ala.s . 

2(X),(XX) 

25 

1.3,185.(XK) 

May  ’13 

1  (X) 

Alaska  United,  g . 

Alas . 

180,2(XJ 

5 

1,397,050 

May  ’13 

OCX) 

Am.  Zinc,  Ix-ad  &  Sm. . . 

U.  8 . 

16.'>,.3(K] 

25 

985,820 

Apr.  ’1.3 

()..5() 

Anaconda,  c . 

Mont . 

4.3.32,.'>(X) 

25 

74,919,37.5 

Apr.  ’13 

0.75 

Cal . 

2(X),(XX1 

5 

1,200,(XX) 

0.05 

Anxona  Copper,  pf . 

Arix . 

1,420.120 

1.20 

L83L011 

May  ’13 

Arixona  Copper,  com . . . . 

Arix . 

1,519,890 

1.20 

15,429,473 

Feb.  ’1.3 

0.48 

nandad-Chase,  g.,  pf. . . . 

Cal . 

84,819 

5 

202,394 

Jan.  ’09 

0  10 

100,000 

25 

7,750,(XX) 

Dec.  ’12 

7  (X) 

Bingham  N.  H.,  c . 

Utah . 

228;090 

5 

’294;219 

July  12 

0  10 

Bonanxa  Dev.,  g . 

Colo . 

3(X),(XX> 

1 

1,42.5,0(X) 

Get.  ’ll 

0  20 

Bunker  Hill  Con.,  g . 

Cal . 

2(X).(XX) 

1 

741, (XX) 

June  ’1.3 

0  05 

Bunker  Hill  A  Sul.,  l.s.  .  . 

Ida . 

327,(KX) 

10 

14,301.1.50 

June  ’13 

0.20 

74.(XX' 

10 

74.(XX) 

Nov.  ’12 

0..50 

Butte  &  Ballaklava,  c .  .  . 

Mont . 

2.50,(XXi 

10 

125.(X)0 

Aug.  ’10 

0  .50 

Caledonia,  l.s.c . 

Ida . 

t.;«X),(XK) 

1 

52.(X)0 

June  ’10 

0  01 

Calumet  A  Ariiona,  c. . . 

.\riz . 

59ti.3.’)3 

10 

10,909.(KX) 

Mar.  ’13 

1  25 

Mich . 

1(X),(KX) 

25 

121,0.50,(XX) 

M.ar.  ’13 

10  (X) 

Camp  Bird,  g.s . 

Colo . 

l,l(X)j)51 

5 

9;38.3;.512 

Jan.  ’13 

0  24 

Centen'1-Eur.,  I.s.g.c.  .  .  . 

Utah . 

KKI.tXX) 

5 

3,7.50.(XX) 

Mar.  '1.3 

1  .50 

Center  Creek,  l.z . 

Mo . 

1(X),0(X1 

10 

420.(HX) 

Jan.  ’1.3 

0.0.5 

Champion,  c . 

Mich . 

ItXl.tXX) 

25 

7,!MX).(XX) 

May  ’1.3 

l.(X» 

Cliff,  g . 

.3(X),(XX) 

1 

120,(XX) 

0.  10 

Cliff,  g . 

1(X),(XX) 

1 

180.(XX) 

0  0.5 

Colo.  Gold  Dredging. . . . 

Colo . 

1(X),(XX) 

10 

200.(HX) 

Nov.  ’12 

0.25 

Colorado,  l.s.g . 

Utah . 

1,(XX).(XX) 

0  20 

2,.570.(XX) 

Deo.  *12 

0 . 03 

Columbus  Con.,  g.s . 

I'tah . 

28,5..'>40 

5 

220,8:12 

<  )ct.  ’07 

0.20 

Commercial  Gold . 

Ore . 

l.750.0(X) 

1 

43,7.50 

Dec.  ’10 

O.tX)! 

Con.  Mereui.,  g . 

I’tah . 

l.(XX).(XX) 

1 

3,415,313 

July  ’12 

0.03 

Continental,  x.  1 . 

Mo . 

.  .  '22.1XX) 

25 

280.(XX) 

Jan.  ’13 

0.50 

Copper  Hange  Con.,  c. . . 

Mich . 

393,445 

UX) 

13,492,900 

Apr.  ’13 

0.75 

Daly  Judge,  s.l . 

Utah . 

.3(X).(XX) 

1 

.540.(XX) 

Mar.  ’13 

0.15 

Dalv  West,  s.l . 

Utah . 

ISO.tXX) 

20 

0,(X)0,(XX) 

Jan.  ’1.3 

0.15 

Colo . 

3,(XX).(XX) 

0  10 

4.5.0<X) 

0.(X)i 

Mo  . 

UX) 

3,237,809 

Dec.  ’12 

1 .  .50 

Elkton  Con,,  g . 

Colo . 

2..VX).(XX) 

1 

3;029;400 

May  ’13 

0.02 

El  Paso,  g . 

Colo .  . 

490,(XK) 

5 

1,058,.54.5 

Mar.  ’1.3 

0.121 

Ernestine,  g  s . 

NM  . 

3(X).0(X) 

5 

4(X).(XXt 

Dec.  ’12 

O.IXij 

Fed.  M.  *  S.,  com . 

Idaho. . . . 

(X).(XX) 

100 

2.708.7.50 

Jan.  ’09 

1.50 

Fed.  M.  A  S  ,  pf . 

Idaho. . . . 

120.(XX) 

ItXl 

8,848,208 

Mar.  ’13 

1.50 

Florence,  g . 

\ev . 

l.OoO.tXXl 

1 

840.(XX) 

Apr.  ’ll 

0.10 

FrBncee-^lohnwk,  g . 

Nev . 

912,(XX) 

1 

54e.0(X) 

Jan.  ’08 

0.05 

Free  Coinage,  g . 

Colo 

lO.tXX) 

UXl 

180.0(X1 

Dec.  ’09 

1  .(X) 

Fremont  Con.,  g . 

Calif.. 

200,IXX) 

2  .50 

194,000 

June  ’13 

0.02 

Frontier,  x . 

Wis.... 

1.250 

1(X) 

101.272 

June  ’13 

2  (X) 

Gemini-Kev'ne,  l.g.s 

Utah . 

5,000 

UX) 

2,1U).0(X) 

Mav  '13 

10  <X) 

Gold  Chain,  g . 

Utah  ... 

l.tXXl.tXX) 

1 

i;io.(xx) 

May  ’13 

0.03 

Gold  Coin  of  Victor 

Colo.  .  .  . 

l.tKX).(XX) 

1 

1,3.50.(XX) 

Feb.  ’09 

0  02 

Gold  Dollar  Con . 

Colo . 

2..'i00.0<X)!0.  10 

UX),(HX) 

D»«c.  ’12 

O.tXIJ 

Gold  King  Con.,  g 

Colo . 

.5.7.'X).370 

1 

1,407,319 

Dec.  ’ll 

0.03 

Golden  Cvcle,  g . 

Colo . 

1,.5(X),(XX) 

5 

2,441, (XX) 

June  ’13 

0  02 

Golden  Star,  g . 

.Xrix . 

4(X).tXX) 

5 

140,(XX) 

Mar.  ’10 

0  0.5 

Goldfield  Con.,  g  . 

Nev . 

3,5.58.307 

10 

24,9(X»,81 1 

Apr.  '1.3 

0  .30 

Grand  Central,  g  . 

Utah . 

.5(X).(XX1 

1 

1,. 520,750 

Apr.  ’13 

0  05 

Granite,  g . 

Colo _ 

1.0.50.(XX) 

1 

209..5(X) 

Nov.  ’12 

001 

Haxel,  g . 

Cal 

tXXl.tXX) 

1 

873,(XX) 

Nov.  ’12 

001 

Hecla.  l.s. _ _ _ _ 

Idaho. . .  . 

l.tXXl.lXXlO  25 

2,8(X),(XX» 

M.av  ’13 

0  02 

Hercule*.  l.s . 

Idaho. 

l.tXXl.tXX) 

1 

3.0.V).IX)0 

July  ’ll 

0  Of. 

Homestake,  g . 

S  D 

218.41X) 

UX) 

3:1.041,2.82 

June  'i:i 

0 . 03 

Horn  Silver,  l.s  x . 

Utah .... 

41X1,(XX) 

25 

5,002,0<K) 

Sept.  ’07 

0 . 0.5 

Iowa,  g  s.l . 

Colo . 

1,000,007 

1 

2<X).100 

June  ’ll 

0  (X)} 

lowa-Tiger  Ix-asing  g.s  . 

Colo . 

12,0,55 

1 

13.92! 

Jan.  ’12 

0  10 

Iron  Blossom.  s.I.g  . 

Utah . 

1.1XX).(XX),0  10 

1..570.tXM) 

•Apr.  ’13 

0  10 

Iron  Silver,  s  l.g . 

Colo . 

.5(X).(XX1 

20 

4.7(X).(XX) 

Apr.  ’1.3 

0  10 

Cal . 

390.0(X) 

10 

378,:i(X) 

0  02 

Jerrv  Johnson,  g . 

Colo . 

2..5»X1,(XX1  0  10 

1.50.<X)0 

-Aug.  ’ll 

0  01 

Kendall,  g . 

Mont . 

.500.(XX1 

5 

1.47.5,(XX) 

Nov.  '12 

0  02 

Kenned V.  g . 

Cal . 

ItXl.tXXl 

UX) 

1.831,(X)1 

Apr.  ’10 

0  03 

King  of  .Xrixona,  g 

.\rii . 

2(X1,(XX) 

1 

390.0<X) 

Aujr. 

0.12 

Klar  Piqurtte,  x.l. 

Wis . 

2tl.tXX1 

1 

162,.5(X) 

Dec.  ’12 

0.50 

Knob  Hill,  g . 

Wash . 

l.OtXl.tXX) 

1 

4.5,<XH) 

Mav  ’12 

0  (X)J 

Libert V  IVIl,  g . 

Colo . 

130,551 

5 

.522.<X)3 

Oct.  ’10 

1  (X) 

Little  tVll,  1.^ . 

Utah . 

.300.(XX) 

1 

7.5.(KX) 

Mar.  ’ll 

0  0.5 

Little  Florence,  g  . 

Xev . 

l.tXXI.IXXI 

1 

4:10.<XX) 

Jan.  ’08 

0  0.3 

Mammoth,  g.s.c . 

Utah . 

4(X1,(XX1 

25 

2.2.80.0(X) 

Oct.  ’12 

0  15 

Marv  McKinnev,  g . 

Colo  .  .  . 

1.309.2.52 

1 

1,02.5.188 

-Apr.  ’1.3 

0.02 

Mav  Dav,  g  s  1  . 

Utah . 

800.(XX)0.2.5 

148.(X)0 

Feb.  ’1.3 

0  03 

Mexican,  g.s . 

Nev . 

201,<XX)  2  .50 

20.  UM) 

.Aug.  ’ll 

0.10 

Miami,  c . 

Arix . 

004.993 

5 

1.S44..510 

M.av  ’1.3 

0.50 

Modoc,  g.s . 

Colo  . 

.5(X).(XX) 

1 

27.5.(XX) 

Dee.  ’ll 

0  01 

Mohawk  M.  Co . 

Miclv . 

1(X).(XX> 

2.5 

2.97.5.(HX) 

Feb.  ’1.3 

3  (X) 

Monarch-Mad'a,  g.s  I  . 

Colo.  . 

i.ooo.otxi 

1 

40.000 

•May  ’ll 

0.01 

Montana-Tonop.,  s.g 

Nev . 

921.805' 

1 

.5:i0.lXX) 

Dec.  ’12 

0.10 

Mountain,  c . 

Cal 

2.50.(XX) 

25 

4.210.2.50 

Mav  ’0.8 

0  44 

National,  g . 

Nev ... 

7.50.(XX1 

1 

.570.(XX) 

Mav  ’ll 

0  10 

Nevada  Con.,  c . 

Nev . 

1.999.;i94| 

5 

11.4.8,8.190 

Mar.  ’13 

0  ;i7I 

New  Century,  x.l . 

Mo 

.3;io.o<xi| 

1 

2:i7.fi(X) 

Oct.  ’09 

0  01 

New  Idria.  q . 

Cal 

KXl.tXX) 

5 

1.7(X).000 

-Apr.  ’13 

0  10 

North  Butte,  c . 

Mont..  .. 

410.«XX) 

15 

lO.StM.tXX) 

-Apr.  '13 

0  .50 

North  Star,  g . 

Cal 

2.50.0(X) 

U) 

3.8.30.989 

Afar.  '13 

0  2t) 

Old  Domin’n,  M.  A  Sm. 

Aril . 

lfi2.(XX) 

2.5 

2.9.50,1  XX) 

-Apr.  ’1.3 

1  2.5 

Ophir,  s  g  . 

Nev . 

20l.fi<X1 

3 

2.0(V8,.3tX) 

Jan.  ’12 

0  10 

O^hongo.  g  s.l . 

Utah . 

898.978  0  25 

80,907 

Jan.  '1:1 

0  02 

Oioville  Onnlging  . 

Cal 

7<X).000 

5 

1.38.3.0.30 

D<>c.  ’(X) 

0  12J 

Osceola,  c. . . . 

Mich . 

90.1.50, 

2.5 

11,4.'>.S..5.50 

•Apr.  ’13 

3  (X)  1 

Parrot,  c . 

Mont . 1 

229.8.50, 

10 

7,221,27.3 

Mav  ’1.3 

0  15 

Pearl  Con.,  g . . . 

Wash . 

1.909,711  0  05 

181,422 

IVc.  ’10 

0.02 

Pharmacist,  g . 

Colo . 

1..500.0(X) 

1 

87,.500 

Feb.  ’10 

oooj; 

Pioneer,  g . 

Al.as . 

5,000.0<X) 

1 

4,041, .520 

Oct.  'll 

0  03  ; 

Pittsburgh-ldaho,  1 

Ida . 

803.000 

1 

210.,S10 

Oct.  ’12 

004  i 

Pittsburgh  Silver  Peak,  g. 

Nev . 

2.790.000; 

1 

55.8,000 

Mitr.  ’1.3 

0.02 

Portland,  g . 

Colo . 

3,0(X),000 

1 

9,277,0.80 

Apr.  ’1.3 

0.02 

tjuilp . 

Wash . 

1,.5<X).000 

1 

07,.500 

Feb.  ’13 

0.01 

Quinev,  c . 

Mich . 

1  lO.(XX) 

25 

20,.59.5,000 

Mar.  ’13 

1  .50 

Republic,  g .  . 

Wa.sh . 

1.000.000 

1 

85.000 

Dec.  ’10 

o.ou 

Rochester,  l  x . 

Mo 

4.900 

100 

18S..390 

Dec.  ’10 

0  .50  ' 

Round  Mountain,  g  .  . 

Nev . 

800.420 

1 

328,404 

Sept.  ’10 

0  04 

Seven  Troughs  Coal  e 

Nev . . 

L.VXI.OtX) 

1 

37..5<X1 

.Tulv  ’12 

0.021 

Mining  Companies — United  States — {Continued) 


Naino  of  Company 
niui  Situation 


Sharps 


Dividends 


Issued  I  Par  Total  I  Latest  I  Amt 


St.  Josi'ph,  1 . 

Alo . 

1,(X)0,(KX) 

$10  $  8,708,357;  Mar.  ’13  $0.15’ 

3(K),(MK1 

U 

7.50, (XX)  Jan  ’1.3  0  ,50 

35()jxM) 

10 

l,22.5,fXX)  Jan.  ’1.3,  0  .50 

Silver  King  Coal,  l.s . 

Utah . 

1,2.5();(HX) 

5 

2’,1.59;885,ADr.  ’13'  6!  15 

74.5,389 

1 

872  097  .Iiilv  *11 

Cal . 

LiXMMKX) 

5 

97A’fWXl  Miiv  M9  rVmi 

Smuggler,  l.s.z . 

Colo . 

ijxxijxx) 

1 

2,235,000  Nov.  ’06 

0.03' 

Snowstorm,  e.g . 

I<la . 

1,.5(K),(KK) 

1 

1,147,118  Apr.  ’13  0  OU 

Calif . 

299,981 

1 

.366  881  Anr  M2  n  07 

Standard  Con.,  g.s . 

Cal . 

178,:i94 

10 

6,229.809  Jan.  ’12 

0.10 

Stratton’s  Ind.,  g . 

Colo . 

1,(XXMXX)  0.6(1 

486.000  May  ’13  0.06 

Success,  x . 

Ida . 

1,5(K).IXX) 

1 

925,000  May  ’13 

0.02 

Superior  &  Pitts.,  c . 

.Ariz . 

1,499,79.3 

UJ 

4,229,418  Mar.  ’13 

0  .38 

Tamarack,  c . 

Alich . 

IX),(KXI 

25 

9,420,(XX)  July  ’07 

4.(X) 

Tennessee,  c . 

Tenn . 

2(K),(XX) 

25 

3,406,.520  Jan.  ’13 

1  .50 

Tomboy,  g.  s . 

Colo . 

:i(K).(XK) 

4.85 

2,993,760  Dec.  ’12i  0.24 

Tom  Heed,  g . 

•Ariz . 

9()9,.5.55 

1 

1,264,367  Alay  ’13 

0.06 

Tonopah  Belm’t,  s.g  .  .  . 

Nev . 

1,.5(X),(KX) 

1 

4.343,(K)3  Apr.  ’13 

0.25 

Tonopah  Ext.,  g.s . 

Nev . 

943.4:13 

1 

353,780  Jan.  *13  0  ()2k 

Tonopah  of  Nev.,  s.g.  .. 

Nev . 

l.IXMMXX) 

1 

10,450,000  Apr.  ’13 

0  40 

Tri-Mountain,  c . 

Alich . 

UXl.tXX) 

25 

1.2.5().(X)0  Dec.  ’12 

3  00 

H(K),(XK) 

1 

520  (XX)  May  ’1.3 

0  10 

i:ncle  .Sam,  g.  s.  1 . 

I’tah . 

.5(X);(XX) 

1 

495,(XX)  Sept,  ’ll 

0.05 

United  Cop.  Min.,  c.  .  .  . 

Wash .... 

I,(XK),IXX) 

1 

UX),(XX)  May  ’13 

0.01 

United  (Crip.  Ck.)  g.  .  . . 

Colo . 

4,(XK),UX) 

1 

440,435  Jan.  ’10 

0.04 

United  GIoIm-,  c . 

Ariz . 

23.(XX) 

10 

1,184..5(X)  Apr.  ’13  7  .50 

United  Verde,  c . 

Ariz . 

:i(X),(HM) 

10 

.33,122,000  Alay  ’1.3 

0.75 

Utah,  8.1 . 

IRah . 

UK),(XM) 

1(1 

32.5,(XX)  Dec.  ’10,  0.02 

Utah,  c . 

Utah . 

1..5(i2..599 

10 

17.429.857  Mar.  ’13  0.75 

I’tah  Con.,  c . 

Utah . 

3(M).(XX) 

5 

7,650,(XX)  Apr.  ’13 

0 .  .50 

A'nlley  A’iew,  g . 

Colo . 

I,(XXI,IXX) 

1 

24().0(X)  Dec.  ’10 

O.tH 

A’ictoria,  g.s.l . 

Utah . 

2.50.(XX) 

1 

207,5(X)  Mar.  ’10 

0.04 

Vindicator  Con.,  g . 

Colo.  .  .  . 

1,.5(X).(MX) 

1 

2,677,(XX)  .Apr.  ’13,0.03 

AVa.sp  No.  2,  g . 

S.  I) . 

.5(X),(KX) 

1 

406,965  Alay  ’13,  0.02 

Wellington  Alines,  g.  . .  . 

Colo . 

I0.(X)0,(XX) 

1 

2U),(XX)Jan.  ’13,  0.(X)1 

AA'olverine,  e . 

Alich . 

(iO,(KK) 

25 

7,940.(XX)  Apr.  ’13 

5.(X) 

W’ork,  g . 

Colo . 

1,.5(X),(XK) 

1 

172,.5(K)  July  ’08;  0  .(X)* 

A'ak,  s.l . 

Colo . 

I,(MXI,(XX) 

1 

1,417,685  Oct.  ’10 

0.04 

Yankee  Con.,  g.s . . 

I’tah . 

1,<KX),(XX) 

1 

167..5(X)  Jan.  ’13 

0.01 

Yellow  A.ster,  g . 

Cal . 

UX),(XX) 

U) 

1,131,789  Apr.  ’13 

0.05 

A  clkiw  Pine,  l.z.s  . 

Nvv . 

9.5(),(MX) 

1 

2.56,.508  June  ’13 

0.02 

A’ukon  Gold,  g . 

.Alas . 

.3,.50().(XH)!  5 

4.725,(XX)  Mar.  ’13 

0.07} 

Coal,  Iron, 

Industrial  and  Holding  Companies 

1,. 5:18,879 

$UX) 

$76.6.59.7911  Mav  '13  $1  .50 

.Am.  Sm.  &  Ref.,  com .  .  . 

u.  s . 

■.5(K).(XX) 

UX) 

23.K13..333'Mar.  ’13 

l.(X) 

•Am.  Sm.  &  Ref.,  pf . 

u.  s . 

.5(X),(XX) 

UX) 

4:1,731, 333, Alar.  ’13 

1.75 

.Am.  Smelters,  pf.  .A . 

u.  s . 

170,(XX) 

UX) 

7.620,(XK)  Apr.  ’13 

1.50 

Am.  Smelters,  pf.  B . 

u.  s . 

:i(M),(XK) 

UX) 

ll,(’X)7.(XX)!Apr.  ’13 

1.25 

Cambria  Steel . 

Penn . 

9(X),IKX) 

.50 

17,.335.IXX)  Alay  ’13 

0.62} 

Greene  Cananca . 

u.  s . 

2,471.314 

25 

2,475,282, Alar.  ’13 

0.25 

Guggenheim,  ICxpl . 

u.  s . 

831.732 

25 

15,729,6.501  Apr.  ’13 

0.62} 

Inter’l  Nickel,  com . 

u.  s . 

11.5,826 

UX) 

8.(X):i.423'Afar.  ’13 

2 .  .50 

Inter'l  Nickel,  pfd . 

1’.  s . 

89,126 

UX) 

4,(XX).814lAIay  ’13 

1  .50 

Intcr’l  Sm  &  Ref . 

u.  s . 

UX),(XX) 

UX) 

3. 100,000,  Alay  ’13 

2.00 

lehigh  Coal  A  Nav . 

Penn . 

482,9.56 

.50 

22.535.092; Nov.  ’12 

1  (X) 

National  Ix'ad,  com . 

N.  Y . 

206,.554 

UK) 

7.:i31,478iMar.  ’13 

0.75 

National  lead,  pf . 

NY . 

243,676 

UK) 

26,281  ,(’)41  Alar.  ’13 

1.75 

Old  Dominion,  c . 

.Ariz . 

293,24.5 

25 

3,946,918l.Apr.  ’13 

1.25 

Phelps,  Dixlge  A  Co.  .  .  . 

U.  S . 

4.5(),(KX) 

UX) 

24 ,059, .304' Alar.  ’13 

2.. 50 

U.  S.  Steel  Corp.,  com.  . 

u.  s . 

.5.()8.’1,025 

UX) 

1.81,696,289, Alar.  ’13 

1.25 

U.  S.  Steel  Corp.,  pf .  .  .  . 

u.  s . 

3.t')()2.811 

UX) 

332.463.820!  Alay  ’13 

1.75 

U.  S.  S.,  R.  A  Al.,  com  . 

U.S.-AIex. 

486,320 

.50 

5.04.5.,525!Apr.  ’13 

0.75 

U.  S.  Sm.,  R.  &  M.,  pf 

U.S.-Alcx. 

.’1.51,105 

.50 

12.114.16.5!Apr.  ’13 

0  87} 

Canadian,  Mexican  and  Central  American  Companies 

Ajuchitlan,  jr.s . 

Alex . 

.50.(XX)  $  5 

$  2(X),(XX);Oct.  ’12 

$0 . 25 

■Amparo,  g..s . 

Alex . 

2,(X;0.(XX) 

1 

1.086.884  Alay  ’13 

0.04 

B.  C.  Copis'r . 

B.  C. 

.591,7(«) 

5 

61 5,398;  Jan.  ’13 

0.15 

Beaver  Con.,  s . 

Out . 

1 .9!t6,490 

1 

4(K),879;Dec.  ’12 

0.03 

Buffalo,  s . 

Out . 

L(XXI,(XX) 

1 

1,877,(XX)  Alay  ’13 

0.03 

Cobalt  Townsite,  s . 

Out . 

1,<XX),(XX) 

1 

:i.30,(XX)  Alay  ’13 

0.03 

Coniagas,  s . 

Ont . 

8tX),(XX) 

5 

4.640,(XX),AIay  ’13 

0.45 

Con.  AI.  AS.  Co.  of  Can. 

B.  C. 

.58,052 

UX) 

1.014.(X>1  Oct.  ’12 

4.(X) 

Crown  Reserve,  a . 

Ont . 

1, 76)8.8 14 

1 

.5.041,121  Alav  ’13 

0.05 

Crow’s  Nest  Pass  C.  Co. 

U.  C . 

248..506 

2.5 

2. 182,864, Alar,  ’ll 

0.25 

Dominion  Coal,  com.  .  .  . 

N.  S . 

1.50.(XX) 

UX) 

5,.550,(XX)  Jan.  ’13 

1.00 

Dominion  Coal,  |)f . 

N.  S . 

.50,(XX) 

UX) 

4.91.5,(XK)  Aug.  ’12 

3.50 

Dos  Estrellas,  g.s . 

Alex . 

.3(X»,(XX) 

0..50 

13,7.5.5.(XX)  Alar.  ’13 

2. 50 

P:1  Oro,  g.s . 

Alex . 

1.147..5<X) 

4.85 

8,668,418  Dec.  ’12 

0.24 

Esperanza,  s.g . 

Alex . 

4.5.5.(XK) 

4 . 85 

1  l,6(')4.(’i08  Jan.  ’13 

0.36 

Granbv,  s.I.c . 

B.  C . 

14.8,496 

UX) 

4,4 19,.S;i2  Alar.  ’13 

1.50 

Greene  Con.,  c . 

Alex . 

l.(XX),(XX) 

10 

8,(M4.4tX)  Feb.  ’1.3 

0.45 

Guan.ajuato  I).,  pf.,  s  . 

Alex . 

lO.tXX) 

10(X) 

274..3.56  Jan.  ’ll 

3.(X) 

Hedlcv  Gold . 

B.  C 

120,tXX) 

10 

924.1XX)  Alar.  ’13 

()..5() 

Hollingcr.  g . 

Ont . 

(’)(X),(XX) 

/) 

79(),(XX)  June  ’13 

0.15 

Kerr  Lake  s . 

Ont . 

t’)(X).(XX) 

r> 

4,470.(XX)  Alar.  ’13 

0.25 

La  Rosi'  Con.,  s . 

Ont . 

1 .498,407 

5 

3,888,49U.Apr.  ’13 

0.25 

le  Roi  No.  2,  g . 

B.  C . 

120.(XX) 

2 1 .  no 

1.471,580  Jan.  ’13 

o.:i6 

Luckv  Tiger  Com.,  g.  .  . 

Alex . 

71.5.:i37 

10 

1,789.797  Alav  ’13 

0.05 

AlcK.-I)ar.  Sav.  s . 

Ont . 

2.247,692 

1 

3,4.3.8..396  Apr.  ’1.3 

0. 10 

Alines  Co.  of  .Am.  (new). 

Alex . 

1,7(X),(XX) 

10 

*1.U)2..5(X)  Apr.  ’13 

0.12} 

N.  Y.  A  Hond.  Ros . 

C.  A 

1.50.(XX) 

10 

3,112,.500  Dec.  ’12 

0.20 

Nipis.sing,  a . 

Ont . 

1.2(X).(XX) 

9.99().(XX)  Apr.  ’13 

0.37} 

Pcflolcs,  s.I.g . 

Alex . 

80,(X)0 

25 

6,210,688  Alar.  ’13 

1.25 

Peregrina  Al.  &  AL,  pf.  . 

Alex . 

10,(XX) 

UX) 

328,6.56  Sept.  ’10 

3. 50 

Pinguico,  pf.,  s . 

Alex . 

20,(XX) 

100 

6(X1,0(X)  Oct.  ’ll 

3  (X) 

Right  of  AVav  Alnsts.  .  . 

Ont . 

1,68,5..5(X) 

1 

202,2(X)  Dec.  ’ll 

0.02 

Rio  Plata,  s. . . 

Alex . 

373,4.37 

5 

.34.5,714  Feb.  ’13 

0.05 

San  Rafael,  g.s . 

Alex . 

2,400 

25 

1.4.39,780  Oct.  ’12 

0.90 

San  Toy,  g.s . 

Alex . 

6.(X)0.0(X) 

1 

480,000  Alay  ’1.3 

0. 10 

Sopresa,  g.s . 

Alex . 

19,200 

20 

1,517.438  Jan.  ’11.34.00 

Stand'd  Silver-lead . 

B.  C . 

2.(X)0,0(X) 

1 

72.5,000  Alay  ’1.3 

0.02} 

Timiakaming,  s . 

Ont . 

2,.5(X),(XX) 

1 

1.. 534. 1.55  Apr.  ’13 

0.06 

Tern.  A  Hud.  Bay,  s... . 

Ont . 

7,761 

1 

1,777,269  Alav  '13 

3  00 

Ont . 

1,(XX),(XX) 

1 

961,998  Jan.  ’13 

0  10 

AA'ettlaufer-I.orrain,  s _ 

Ont . 

1,416..59() 

1 

.566,('>36  Jan.  '13 

0.05 

•Previous  to  reorganiiation,  $5,2.58,881. 

tPrevious  to  January,  1910,  $.324,(’>44. 

June  28,  1913 
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1  PERSONALS  1 

!  I 

. . . . I . . 

H.  V.  Winchell  has  returned  from  Argentina. 

Robert  Hawxhurst,  of  London,  is  visiting  New  York. 

J.  Parke  Channlng  recently  visited  the  Cumpas  district  in 
Sonora,  Mexico. 

Frank  H.  Probert,  of  Los  Angeles,  is  at  Swansea,  Arlz.,  on 
professional  business. 

H.  S.  Gleser  is  now  in  New  York,  having  recently  arrived 
from  the  Witwatersrand. 

Kirby  Thomas,  of  New  York,  is  making  some  examinations 
in  the  Cobalt  district,  Ontario. 

Per  Geyer,  professor  of  geology  in  the  University  of 
Stockholm,  Sweden,  is  visiting  California. 

Ronald  Harris,  formerly  of  London,  Ont.,  has  taken  charge 
of  the  Gold  Bullion  mine,  near  Knlk,  Alaska. 

B.  M.  Snyder  has  left  Los  Angeles  for  an  examination  of 
properties  in  the  Index  district  of  Washington. 

R.  P.  Wheelock  has  returned  to  Kingman,  Ariz.,  from  an 
extended  business  trip  through  the  Middle  West. 

Capt.  Alexander,  of  the  Northern  Partnership  in  the  Atlin 
district  in  British  Columbia,  has  returned  from  London. 

Prof.  S.  B.  Christy,  who  has  been  making  an  extended 
visit  in  New  York  and  Boston,  has  returned  to  California. 

J.  C.  Murray,  for  six  years  past  editor  of  the  “Canadian 
Mining  Journal,”  at  Toronto,  Ont.,  has  resigned  that  position. 

H.  B.  Curtis,  of  New  York,  president  of  the  McIntyre  Gold 
Mines  Co.,  is  in  Porcupine,  Ont.,  on  a  visit  of  Inspection  to  the 
mine. 

Prof.  Alfred  C.  Lane,  of  Tufts  College,  received  the  hon¬ 
orary  degree  of  doctor  of  science  at  the  recent  commence¬ 
ment. 

J.  C.  Wilson,  deputy  state  mine  Inspector,  of  Arizona,  has 
Just  returned  to  Chloride  from  an  Inspection  of  the  old  Vul¬ 
ture  mine. 

H.  D.  McCaskey,  of  the  U.  S.  Geological  Survey,  was  mar¬ 
ried  to  Miss  Mary  Louise  Puller,  at  Catasauqua,  Penn.,  on 
June  7  last. 

R.  H.  Flaherty,  head  of  the  mining  department  of  the 
Canadian  Northern  Ry.,  has  been  making  some  examinations 
in  Nova  Scotia. 

Ernest  Harms,  general  superintendent  of  the  Cia.  Metalur- 
gica  de  Torreon,  Torreon,  Mex.,  is  in  New  York  on  business 
for  the  company. 

S.  E.  Bretherton,  of  San  Francisco,  is  in  the  East  on  busi¬ 
ness  for  the  Afterthought  Copper  Co.;  on  his  return  he  will 
go  to  Washington. 

Prank  S.  Baillie  is  back  at  the  Columbia  mine  near  Sump¬ 
ter,  Ore.,  after  a  two  weeks’  trip  to  the  coast.  He  has  been 
manager  of  this  mine  for  over  15  years. 

H.  W.  Hardinge  sailed  from  New  York  for  Europe,  June 
14,  on  business  connected  with  the  Hardinge  Conical  Mill  Co. 
He  Intends  to  visit  England,  Italy  and  Russia. 

W.  A.  Cameron,  superintendent  of  the  properties  owned  by 
the  Consolidated  Mining  &  Smelting  Co.  in  the  Slocan  district, 
B.  C.,  will  make  New  Denver,  B.  C.,  his  headquarters. 


Wakely  A.  Williams,  superintendent  of  the  smelting 
works  of  the  Granby  Consolidated  Co.,  has  been  for  some 
time  at  Granby  Bay,  B.  C.,  where  the  company  is  building  a 
plant  to  smelt  ore  from  its  Hidden  Creek  mines. 

E.  T.  Corkill,  chief  Inspector  of  mines  for  Ontario,  has 
resigned  his  position  to  accept  the  appointment  of  safety 
engineer  with  the  Canadian  Copper  Co.,  at  Copper  Cliff,  Ont. 
He  is  succeeded  by  T.  F.  Sutherland,  assistant  inspector  of 
mines. 

Chas.  S.  Ackley,  secretary  of  the  McKiernan-Terry  Drill 
Co.,  New  York,  has  just  returned  from  a  three  weeks’  trip 
during  which  time  he  visited  Chicago,  St.  Louis,  Joplin,  Kan¬ 
sas  City  and  other  cities  in  the  Middle  West.  He  reports 
business  good. 

J.  J.  O’Neill,  of  the  Canadian  Geological  Survey,  who  ac¬ 
companies  the  Stefansson  Arctic  Expedition,  is  commissioned 
to  Investigate  the  copper  district  in  the  southwestern  part 
of  Victoria  Island,  and  will  also  make  a  study'  of  the  copper 
region  on  the  mainland  around  the  Copper  Mine  River. 

Thomas  C.  Burke,  of  Baker,  Ore.,  who  has  been  nominated 
and  confirmed  as  collector  of  customs  at  Portland  by  Presi¬ 
dent  Wilson,  is  a  mining  man  of  prominence.  The  mining 
town  of  Burke,  near  Baker,  is  named  after  him,  as  he  has 
extensive  interests  there.  Judge  Burke,  as  he  is  known  at 
home  ,was  born  in  Iowa,  and  went  to  Oregon  in  1900,  where 
he  has  lived  ever  since. 
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M.  L.  Bates  died  at  Golden,  Colo.,  June  15,  aged  76  years. 
He  was  born  in  North  Carolina  and  went  to  Colorado  in  1872. 
For  some  y'ears  he  was  with  N.  P.  Hill  at  Black  Hawk  in  the 
smelting  business,  but  later  moved  to  Golden. 

David  Briggs  died  June  1  at  his  home  near  the  old  mining 
town  of  Kerby,  Josephine  County,  Ore.  He  was  58  years  of 
age  and  was  born  in  that  mining  camp.  His  father  was 
George  Briggs,  who  was  prominently'  connected  with  the 
very'  earliest  Oregon  history.  Fort  Briggs,  where  the  white 
settlers  gathered  to  protect  themselves  from  the  depredations 
of  the  Rogue  Indians,  being  on  his  claim.  David  like  his 
father  was  connected  with  early'  mining  operations  of  south¬ 
ern  Oregon. 


SOCIETIES 
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Oregon  Agricultural  College — The  work  of  the  department 
of  Mining  Engineering  at  this  college  will  be  reorganized  be¬ 
fore  the  opening  of  the  next  school  y'ear  in  September  and 
the  department  will  in  the  future  be  known  as  the  School  of 
Mines.  Action  authorizing  this  change  has  just  been  taken 
by'  the  board  of  regents.  These  changes  have  been  recom¬ 
mended  and  made  in  order  that  the  young  men  preparing  to 
enter  the  mining  industry  may  receive  the  benefit  of  addi¬ 
tional  courses.  Enlargement  of  the  courses  in  mining  is  due 
to  the  revival  of  interest  in  the  mining  industry'  and  the 
creation  of  an  effective  state  bureau  of  mines  and  geology. 


E.  H.  Barton,  consulting  engineer  of  the  Frisco  Mines  & 
Power  Co.,  has  very  nearly'  recovered  from  a  recent  illness 
and  is  at  present  at  Union  Pass,  near  Kingman,  Arizona. 

Glenn  Anderson  has  been  appointed  managing  director  of 
I.ia  Lucha  Mine  at  Tlalpujahua,  Michoacan,  Mexico,  and  has 
started  work  on  the  erection  of  a  mill  and  cyanide  plant. 

Hon.  Louis  Coderre,  Canadian  Minister  of  Mines,  will, 
during  August,  make  a  tour  through  western  Canada,  includ¬ 
ing  the  Yukon,  to  familiarize  himself  with  mining  conditions. 

Hallet  R.  Robbins  has  been  appointed  consulting  engineer 
for  the  Chewelah  Copper  King  Mining  Co.  He  is  assistant 
professor  of  metallurgy'  at  the  State  College  of  Washington. 

L.  G.  Huntley,  of  the  Associated  Geological  Engineers,  is 
at  present  engaged  in  a  study'  of  the  Pelican  Portage  gas- 
field  and  other  localities  in  central  Alberta  for  the  City  of 
Edmonton. 

John  Vallance  has  retired  from  superintending  the  de¬ 
velopment  of  the  Standard  silver-lead  mine,  near  Sllverton, 
Slocan  Lake,  B.  C.,  after  eight  y'ears’  work  there.  He  has 
been  succeeded  by  Ivan  De  Lashmutt. 


INDUSTRIAL  NEWS 


The  Key'stone  Drill  Co.,  Monadnock  Blk.,  Chicago,  111., 
has  recently  received  contracts  for  its  deep  well  pumping 
machinery  from  the  following  towns:  Hildreth,  Neb.,  Oneida, 
Wis.,  and  Virgil,  Ill. 

The  Hardinge  Conical  Mill  Co.,  50  Church  St.,  New  York, 
report  a  number  of  sales  from  its  London  office  of  Har¬ 
dinge  mills  for  shipment  to  Russia,  Italy',  and  local  use  in 
England;  also  receipt  of  a  second  order  for  shipment  of  their 
mills  to  the  Philippines. 

The  General  Electric  Co.,  Schenectady,  N.  Y.,  has  received 
orders  for  equipment  as  follows:  Old  Dominion  Copper  Min¬ 
ing  &  Smelting  Co.,  Globe,  Arlz.,  two  815  kv.-a.  alternating- 
current  generators:  two  100  kv.-a.  synchronous  motors;  one 
150-hp.,  six  75-hp.,  one  50-hp.,  one  20-hp.  and  three  10-hp. 
motors,  and  switchboard  panels;  Colorado  Fuel  &  Iron  Co., 
Denver,  Colo.,  200-kw.  and  300-kw.  rotary'  converters,  a  50- 
hp.  motor,  three  110  kv.-a.  and  three  150-kv.-a.  transformers. 
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and  switchboard  panels  and  accessories:  Silver  King  Coali¬ 
tion  Mines  Co.,  Park  City,  Utah,  2.5-ton  and  three-ton  electric 
locomotives  and  a  35-kw.  motor-generator  set;  Goldfield  Con¬ 
solidated  Mines  Co.,  Goldfield,  Nev.,  one  600-hp.  induction 
motor;  Aluminum  Ore  Co.,  Pittsburgh,  Penn.,  13  new  motors 
ranging  from  10  hp.  to  25  hp.  for  its  plant  at  East  St.  Louis, 
Ill.;  Montreal  Mining  Co.,  Hurley,  IVis.,  three  four-ton  mining 
locomotives. 


I  NEW  PATENTS  ! 


United  States  patent  specifications  may  be  obtained  from 
“The  Engineering  and  Mining  Journal”  at  25c.  each.  British 
patents  are  supplied  at  40c.  each. 

CENTRIFUGAL  CONCENTRATOR.  Paul  Oscar  Wells, 
Los  Angeles,  Calif.  (U.  S.  No.  1,064,184;  June  10,  1913.) 

FLOTATION  PROCESS — Apparatus  for  Ore  Concentra¬ 
tion.  James  Hebbard,  Broken  Hill,  N.  S.  W.,  Australia,  as¬ 
signor  to  Minerals  Separation,  Ltd.,  London,  England.  (U.  S. 
No.  1,064,209:  June  10,  1913.) 

SLIMES — Process  for  Magnetic  Separation  of.  Ores  out  of 
Slimes.  Botho  Schwerin,  Frankfort-on-the-Main,  Germany, 
assignor  to  Gesellschaft  fUr  Elektro-Osmose  M.  B.  H.,  Frank- 
fort-on-the-Main,  Germany.  (U.  S.  No.  1,063,893;  June  3, 
1913.) 

ELECTRIC  FURNACES — Refractory  Container.  Ezechiel 
Weintraub,  Lynn,  ^lass.,  assignor  to  General  Electric  Co. 
(U.  S.  No.  1,063,483;  June  3,  1913.) 

FURNACE  TILTING — Improved  Tilting  Arrangement  for 
Metallurgical  Furnaces.  Jossingfjord  Manufacturing  Co., 
Josslngf jord,  Norway.  (Brit.  No.  26,166  of  1912.) 

ROASTING  FURNACES — Improvements  Relating  to  Cal¬ 
cining  or  Roasting  Furnaces.  M.  Prager,  Berlin,  Germany. 
(Brit.  No.  14,464  of  1912.) 

WASTE  HEAT — Process  of  Utilizing  the  Waste  Gases  of 
Combustion  from  Portland-Cement,  Lime  and  Other  Kilns. 
Friedrich  Schott,  Heidelberg,  Germany.  (U.  S.  No.  1,064,- 
550;  June  10.  1913.) 

RECOVERING  COPPER  from  Its  Ores.  Utley  Wedge, 
Ardmore,  Penn.,  assignor  to  The  Furnace  Patent  Co.,  Phila¬ 
delphia,  Penn.  (U.  S.  No.  1,063,629;  June  3,  1913.) 

CYANIUING  —  Precipitant  for  Recovering  Metals  from 
Solutions.  Charles  W.  Merrill,  Berkeley,  Calif.  (U.  S.  No. 
1,063,570;  June  3.  1913.) 

GOLD  FROM  SAND — Apparatus  for  Separating  Gold  and 
other  Metals  from  Sand,  Etc.  Ezra  S.  Hoyt,  San  Luis  Obispo, 
Calif.  (U.  S.  No.  1,064,223;  June  10,  1913.) 

PLACER  -  MINING  MACHINE.  Charles  R.  Dennison. 
Youngstown,  Ohio,  assignor  of  one-third  to  J.  B.  Chambers 
and  one-third  to  W.  V.  Burnett,  Youngstown,  Ohio.  (U.  S. 
No.  1,064.296,  and  -297;  June  10,  1913.) 

ZINC-SHAVING  MACHINE.  Frederick  W.  Braun  and 
Oscar  C.  Beach.  Los  Angeles,  Calif.,  said  Beach  assignor  to 
said  Braun.  (U.  S.  No.  1,064,284;  June  10,  1913.) 

FERRO-ALLOYS  —  Process  of  Producing  Low-Carbon 
Ferro-Alloys.  Isaac  R.  Edmands,  Niagara  Falls,  N.  Y.,  as¬ 
signor  to  Electro  Metallurgical  Co.,  Chicago,  Ill.  (U.  S.  No. 
1,063,341;  June  3,  1913.) 

DRILLS — Improvements  in  Chucks  for  Rock  Drills.  J.  C. 

H.  Vaught,  Tonopah,  Nev.  (Brit.  No.  24,120  of  1912.) 

DRILLS — Improvements  in  or  Relating  to  Rock  Drills.  G. 

H.  Gilman,  Claremont,  N.  H.  (Brit.  No.  19,508  of  1912.) 
MINING  SLUICE.  Pierre  Bouery,  Weaverville,  Calif.  (U. 

S.  No.  1,064,959;  June  17,  1913.) 

PLACER  MINING — Miner’s  Gold-Pan.  Edward  O.  C.  Ord, 
Los  Angeles,  Calif,  (U.  S.  No.  1,064,853,  864  and  865;  June  17, 
1913.) 

BLAST  FURNACES — Downcomer  Construction  for  Blast 
Furnaces.  Julian  Kennedy,  Pittsburgh,  Penn.  (U.  S.  No.  1.- 
064,343;  June  10,  1913.) 

ELECTRIC  FURNACE — Metallurgy  of  Zinc.  Augustin 
Leon  Jean  Queneau,  Philadelphia,  Penn.,  assignor  to  Queneau 
Electric  Zinc  Furnace  Co„  Philadelphia,  Penn.  (U.  S.  No. 

I, 064,992:  June  17,  1913.) 

SODIUM  NITRATE — Process  of  Extracting  Sodium  Nitrate 
from  Raw  Material.  Mark  R.  Lamb,  Milwaukee,  Wis.,  as¬ 
signor  to  Allis-Chalmers  Co.,  Milwaukee,  Wis.  (U.  S.  No. 

I, 065,053;  June  17,  1913.) 

DRILL — Miner’s  Drill.  Samuel  T.  Skeen,  Sandoval,  Ill. 
(U.  S.  No.  1,065,055;  June  17,  1913.) 

DRILL  BIT  SHARPENING  MACHINES — Triple-Purpose 
Valve.  John  George  Leyner,  Denver,  Colo.,  assignor  to  The 

J.  Geo.  Leyner  Engineering  Works  Co.,  Littleton,  Colo.  (U. 
S.  No.  1,065,062;  June  17,  1913.) 

DRILLS — Improvements  in  Deep-Boring  Rock  Drills.  W. 
Harker,  London,  and  A.  T.  Allcock,  Spring  Gardens,  Newark- 
on-Trent,  Eng.  (Brit.  No.  11,174  of  1912.) 

LAMP — Miner’s  Lamp.  Steve  Koroly,  Sraithdale,  Penn. 
(U.  S.  No.  1,065.147;  June  17,  1913.) 

MINE  CAGES — Automatic  Car-Stop  and  Gaging  Appara¬ 
tus  for  Mines.  John  E.  Gable.  Cambridge,  and  Ira  A.  Gable, 
Byesville,  Ohio.  (U.  S.  No.  1,064,067;  June  10,  1913.) 

MINE  CARS — Latch  for  End-Gates  of  Mining  Cars  and  the 
Like.  Isaac  K.  Beaver,  Wilburton.  Penn.,  assignor  of  one- 
half  to  Elmer  E.  Straub,  Wilburton,  Penn.  (U.  S.  No.  1,064.278: 
June  10,  1913.) 

ROCK  DRILLING — Flexible-Foot  Supporting-Column  for 
Rock-Drilling  Engines.  John  George  Leyner,  Denver,  Colo. 
(U.  S.  No.  1,065,060;  June  17,  1913.) 


CRUSHER.  Ray  C.  Newhouse,  Milwaukee,  Wis.,  assignor 
to  Allis-Chalmers  Co.,  Milwaukee,  Wis.  (U.  S.  No.  1,065,332; 
June  17,  1913.) 

ORE  CONCENTRATION.  Henry  Howard  Greenway,  Mel¬ 
bourne,  Vic.,  and  Henry  Lavers,  Broken  Hill,  N.  S.  W.,  Aus¬ 
tralia,  assignors  to  Minerals  Separation,  Ltd.,  London,  Eng¬ 
land.  (U.  S.  No.  1,064,723;  June  17,  1913.) 

CALCINING  OR  ROASTING — Improvements  in  or  Appli¬ 
cable  to  Kilns  or  Furnaces  Employed  for  Calcining  or  Roast¬ 
ing  Ore.  Limestone  or  Other  Materials.  A.  L.  Leigh,  Scun¬ 
thorpe,  Eng.  (Brit.  No.  17,724  of  1912.) 

ELECTRIC  FUNACES — Improvements  in  Electric  Elec¬ 
trode  Furnaces.  Jossingfjord  Manufacturing  Co.,  Jossingf¬ 
jord,  Norway.  (Brit.  No.  26,165  of  1912.) 

ELECTROLYTES — Improvements  in  or  Relating  to  Elec¬ 
trolytes  for  Use  in  Electro-Metallurgy.  N.  H.  M.  Dekker, 
Paris,  Prance.  (Brit.  No.  17,836  of  1912.) 

FEEDING  DEVICE  FOR  FURNACES.  Ernest  B.  Miller, 
Baltimore,  Md.  U.  S.  No.  1,064,516;  June  10,  1913.) 

LEAD  ARSENIATE — Method  of  Making  Lead  Arseniate. 
Clarence  B.  Sprague,  Salt  Lake  City,  Utah,  assignor  to  United 
States  Smelting,  Refining  &  Mining  Co.,  Portland,  Me.  U. 
S.  No.  1,064,023;  June  10,  1913.) 
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The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Catalog.  Pumps. 
Ulus.;  18  pp.,  3i/^x5*4  in. 

Independent  Powder  Co.,  Joplin,  Mo.  Catalog.  Dynamite. 
Illustrated,  62  "pages,  5*/^x7V&  in. 

Myers-Whaley  Co.,  Knoxville,  Tenn.  Catalog  No.  3. 
Shoveling  machines.  Ulus.;  26  pp.,  8x10  in. 

Joseph  Dixon  Crucible  Co.,  Jersey  City,  N.  J.  Pamphlet. 
Graphite  brushes.  Ulus.;  16  pp.,  3i/^x6  in. 

Spray  Engineering  Co.,  201  Devonshire  St.,  Boston,  Mass. 
Bulletin  No.  51.  Air  washers.  Ulus.;  8  pp.,  6x9  in. 

Standard  Steel  Woi;ks  Co.,  Philadelphia,  Penn.  Catalog 
No.  12.  Rolled  steel  wheels.  Illus.,  56  pp.,  6x9  in. 

The  Watt  Mining  Car  Wheel  Co.,  Barnesville,  Ohio.  Cat¬ 
alog  “F.”  Steel  mine  cars.  Illustrated,  20  pp.,  51^x8  in. 

Power  &  Mining  Machinery  Co.,  Cudahy,  Wis.  Bulletin 
No.  43.  Wet  grinding  tube  mills.  Illus.;  22  pp.,  6x9  in. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y.  Catalog.  En¬ 
gineering  instruments.  Illustrated,  156  pages,  61/^x914  in. 

Crocker- Wheeler  Co.,  Ampere,  N.  J.  Bulletin  No.  152. 
Steam  turbine  driven  generators.  Illus.;  16  pp.,  IV^xlO  in. 

The  Wlckes  Boiler  Co.,  Saginaw,  Mich.  Series  of  folders. 
Wickes  vertical  water-tube  safety  gteam  noller.  Illustrated. 

Chas.  A.  Schieren  Co.,  30-38  Ferry  St.,  New  York.  Spanish 
catalog.  Leather  belting.  Illustrated,  24  pages,  5*/4x8i/^  in. 

Hoskins  Mfg.  Co.,  453-471  Lawton  Ave.,  Detroit,  Mich. 
Bulletin  No.  3.  Thermo-electric  pyrometers.  Illus.;  48  pp., 
6x9  in. 

The  Brown  Hoisting  Machinery  Co.,  Cleveland,  Ohio.  Cat¬ 
alog  L.  Brownholst  locomotive  cranes.  Illustrated,  32  pages, 
6x9  in. 

Blake  &  Knowles  Steam  Pump  Works,  115  Broadway,  New 
York.  Catalog  No.  876.  Single  direct-acting  pumps.  Illus.; 
84  pp.,  6x9  in. 

The  Weber  Chimney  Co.,  McCormick  Building,  Chicago,  Ill. 
Pamphlet.  Reinforced-concrete  chimneys.  Illustrated,  48 
pages,  5x9  in. 

The  Improved  Equipment  Co.,  60  Wall  St.,  New  York.  Bulle¬ 
tin  No.  6.  Silica  retorts  and  settings  for  gas  benches.  Illus¬ 
trated,  24  pages,  6x9  in. 

Robins  Conveying  Belt  Co.,  Park  Row  Building,  New  York. 
Bulletin  No.  51.  Coal  and  coke  crushers,  feeders  and  ele¬ 
vators.  Illustrated,  6x9  in. 

The  Denver  Fire  Clay  Co.,  Denver,  Colo.  Catalog.  Case 
gasoline  furnaces.  Illus.;  16  pp.,  6x9  in.  Bulletin  No.  115. 
Case  oil  muffle  type  furnaces.  Illus.;  12  pp.,  6x9  in. 

Power  &  Mining  Machinery  Co.,  Cudahy,  Wis.  Bulletin  No. 
42.  Crushing  rolls.  Illustrated,  32  pages,  6x9  in.  Bulletin 
No.  44.  Superior  Jaw  crushers.  Illustrated,  16  pages,  6x9  in. 
Bulletin  No.  48.  Sampling  machinery.  Illustrated,  44  pages, 
6x9  in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Building,  Chicago,  Ill. 
Bulletin  No.  128.  Miscellaneous  equipment  for  pneumatic 
drills.  Illus.;  12  pp.,  6x9  in.  Bulletin  No.  132.  Pneumatic 
motors  and  pneumatic  geared  hoists.  Illus.;  20  pp.,  6x9  in. 
Bulletin  No.  133.  Cylinder  air  hoists  and  jacks.  lilus. ;  12 
pp.,  6x9  in. 
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SAN  FRANCISCO — June  10 

RaNl  Rock  Caflon,  through  which  flows  the  middle  fork  of 
Feather  River,  in  Butte  County,  is  not  impassable,  and  it  has 
been  prospected  for  sold  by  several  prospectors.  Newspaper 
stories  have  been  printed  recently  picturing  this  canon  as 
impenetrable.  The  caflon  has  been  explored  by  Western  Pa¬ 
cific  R.R.  engineers  and  has  been  prospected  as  early  as  1905, 
when  fairly  large  quantities  of  placer  gold  were  recovered. 
In  1908  a  party  of  four  men  entered  the  caflon  and  found 
evidences  of  old  workings,  miners’  tools  and  ladders.  Good 
pay  was  found  and  some  of  the  gravel  yielded  $4  per  pan, 
but  the  difficulty  of  getting  in  and  out  and  the  isolation  were 
discouraging.  The  caflon  is  three  miles  long  and  4000  ft. 
deep  and  abounds  in  grand  natural  scenery  of  rugged  rocks 
and  waterfalls  that  would  please  tourists,  but  for  prospectors 
and  small  companies  of  miners  the  association  of  rocks  and 
waterfalls  4000  ft.  below  the  mean  level  of  the  surround¬ 
ing  country,  and  the  presence  of  large  numbers  of  rattle¬ 
snakes  and  bobcats  is  not  conducive  to  a  prolonged  stay 
even  though  the  gravel  be  rich  in  gold.  The  caflon  contains 
several  small  gravel  bars,  which  could  be  profitably  mined 
only  by  diverting  the  water  of  the  river  through  a  tunnel 
that  could  be  driven  'or  a  length  of  two  miles  to  Pall  River. 
A  similar  tunnel  was  driven  through  the  big  bend  on  Feather 
River  a  length  of  2%  miles  for  mining  purposes,  but  it  is 
now  a  part  of  the  system  of  the  Great  Western  Power  Co. 

DKNVKR — June  21 

The  ChrlHtmaM  vh.  Golden  Cyele  Suit  is  another  of  the 
now  long  list  of  suits  in  the  Cripple  Creek  district  to  recover 
the  value  of  ore  mined  by  one  company  in  the  property  of 
another.  The  Christmas  Goid  Mining  Co.  asserts  that  its 
claim  was  taken  from  it  by  an  armed  force  sent  by  the 
Golden  Cycle  in  July,  1904,  and  it  evacuated  the  claim  under 
protest.  The  Christmas  company  ciaims  to  have  lost  1500,- 
000  in  addition  to  ore  of  the  value  of  $2,730,182  taken  from 
the  rich  lode  underground,  and  so  has  filed  suit  for  these 
amounts  In  the  U.  S.  district  court. 

The  Coal  Rate  Cane  between  the  Consumers’  League  and 
the  Colorado  &  Southern,  Union  Pacific  and  Burlington  rail¬ 
roads  is  up  again  before  Judge  John  A.  Perry,  of  the  third 
division  of  the  district  court.  The  first  action  was  taken  by 
the  state  railroad  commission  in  1909.  That  body  reduced 
the  rate  for  hauling  coal  from  the  northern  coal  fields  as 
follows:  Lump  coal  from  80c.  per  ton  to  55c.;  mine-run 

coal  from  70c.  to  50c.  per  ton,  and  slack  coal  from  60c.  to 
45c.  per  ton.  The  railroads  appealed  the  case  to  the  district 
court,  and  Judge  Whitford,  then  sitting  as  district  judge, 
sustained  the  Consumers’  League  at  first  hearing,  but  later 
reversing  sustained  the  contention  of  the  railroads.  Should 
the  league  win  in  the  present  fight  the  railroad  companies  will 
have  to  refund  more  than  $400,000  which  has  been  collected 
from  coal  companies  and  consumers.  They  have  Ignored  the 
rate  fixed  by  the  railroad  commission  and  charged  the  rates 
as  they  originally  fixed  them.  The  chief  point  made  by  the 
plaintiff  is  that  while  the  three  defendant  carriers  in  this 
case  are  charging  more  than  3c.  per  mile  for  this  down¬ 
grade  haul  of  20  miles  from  the  northern  fields,  the  rate 
from  the  southern  fields  of  the  state  is  Ic.  per  ton  mile,  and 
up  grade  at  that. 

S.\LT  LAKH  CITY — June  19 

The  Report  of  the  Survey«»ri»  in  the  second  suit  recently 
filed  by  the  Silver  King  Consolidated  against  the  Silver  King 
Coalition  for  alleged  trespass  shows  from  a  partial  plat  of  the 
work  made  for  the  U.  S.  court,  June  16,  that  the  Coalition 
workings  have  been  extended  to  within  approximately  142 
ft.  of  the  Consolidated  lines,  and  are  headed  toward  Con¬ 
solidated  property.  On  account  of  caved  stopes  it  was  im¬ 
possible  to  determine  the  full  extent  of  the  workings,  as  the 
survey  could  go  no  farther.  The  present  condition  of  the 
caved  stopes  makes  it  impossible  to  tell  how  far  they  extend 
toward  the  property  of  the  plaintiff  and  whether  or  not  they 
are  connected  with  other  workings  leading  toward  Consoli¬ 
dated  ground.  It  was  also  Impossible  to  reach  the  bottom  of 
certain  other  workings,  because  they  were  filled  with  water. 
.\  map  showing  the  position  of  the  caved  workings  relative 
to  the  plaintiff’s  property  was  submitted  to  the  court.  An 


effort  may  be  made  to  clean  out  some  of  the  old  workings 
to  determine  their  extent,  which  the  Coalition  company  says 
it  is  ready  to  do  at  the  plaintiff’s  expense. 

Sliver  King  ('oalltion’n  petition  for  a  writ  of  certiorari 
in  the  case  of  the  Silver  King  Consolidated  against  the  Sil¬ 
ver  King  Coalition  Mines  Co.  was  denied  by  the  supreme 
court  at  Washington,  June  16.  The  suit  was  for  an  account¬ 
ing  for  ore  taken  from  ground  ow'ned  jointly  by  the  two 
companies.  The  original  judgment  decreed  by  Judge  Mar¬ 
shall,  of  the  U.  S.  district  court,  amounted  to  $735,045.  Both 
the  plaintiff  and  defendant  companies  brought  the  case  to 
the  circuit  court  of  appeals,  which  sustained  the  plaintiff, 
and  increased  the  judgment  by  $34,034.  At  present,  the  judg¬ 
ment  with  interest,  including  the  increase  ordered  by  the 
circuit  court  of  appeals,  amounts  to  $902,079.  The  accumu¬ 
lated  interest  has  amounted  to  approximately  $133,000.  No 
further  appeal  remains  for  the  Coalition  company,  and  the 
judgment  must  be  paid  as  soon  as  the  decision  of  the  supreme 
court  has  officially  arrived.  This  is  expected  to  reach  Salt 
Lake  City  in  about  a  month.  The  Silver  King  Consolidated 
may  then  take  such  steps  as  are  necessary  to  collect.  The 
judgment  is  secured  by  a  $1,000,000  bond  given  at  the  time 
of  the  appeal  two  years  ago.  This  bond  is  signed  by  eight 
men,  and  secured  by  Salt  Lake  property  and  real  estate.  The 
Silver  King  Coalition  is  understood  to  have  the  money  on 
hand  to  pay  the  judgment,  but  will  probably  not  pay  until 
the  last  moment.  When  payment  is  made,  a  total  of  $903,000 
will  have  been  reached. 

BUTTFl — June  IS 

At  the  Went  Colusa  Shaft,  the  Anaconda  company  has 
contracted  with  the  Butte-Alex  Scott  company  for  the  pur¬ 
chase  of  a  portion  of  the  latter’s  orebody,  surrounding  the 
shaft,  which  consists  of  a  block  measuring  75  ft.  on  the  vein 
lengthwise  of  the  shaft,  25  ft.  on  either  side  and  extending 
from  the  600-  to  the  2200-ft.  level.  It  is  estimated  that 
the  ore  in  this  block  is  worth  about  $535,000.  The  first  pay¬ 
ment  of  $30,000  has  already  been  made.  The  Anaconda  com¬ 
pany  agrees  in  the  contract  to  forever  waive  the  right  to 
bring  suit  upon  any  future  apex  question  which  may  arise. 

A  New  Legal  IsMue  has  been  raised  in  a  suit  now  being 
tried  at  Butte  by  Judge  McClernan,  of  the  district  court,  in 
which  James  A.  Murray  is  endeavoring  to  establish  his  right 
to  a  portion  of  the  Theseus  lode  claim  in  the  northern  part 
of  the  Butte  district.  In  1855,  E.  P.  McKinstrey  and  Lee 
Mantle,  of  Butte,  located  the  claim.  The  following  year  Man¬ 
tle  alone  bore  the  expense  of  the  representation  work,  and 
published  notice  declaring  his  partner  out,  and  later  pat¬ 
ented  the  claim.  Murray  had  in  the  meantime  purchased  an 
interest  from  McKinstrey,  and  his  contention  is  that  the 
notice  was  insufficient,  as  he  should  have  been  Included  as 
the  holder  of  an  interest.  Mantle  in  defense  sets  forth  the 
claim  that  he  was  not  called  upon  to  declare  as  to  anyone 
except  his  partner.  Judge  McClernan  has  taken  the  matter 
under  advisement. 

HOUGHTON — June  21 

Isle  Royale'M  Second  Dividend  is  a  subject  to  which  much 
attention  is  now  being  given.  When  the  first  dividend  was 
announced,  no  statement  was  made  as  to  whether  it  would 
be  paid  yearly,  semiannually  or  quarterly.  There  was  no 
assumption  that  it  would  be  paid  quarterly  and  there  was 
little  discussion  of  the  subject  at  that  time,  for  the  share¬ 
holders,  having  waited  60  years  for  the  first  disbursement, 
were  more  intent  upon  personally  receiving  the  checks  and 
realizing  that  they  would  be  paid  at  the  banks  than  they 
were  in  wondering  if  ever  there  would  be  a  second  disburse¬ 
ment.  However,  the  Isle  Royale  continues  to  earn  substantial 
profits  under  the  existing  copper-market  conditions.  While 
the  shipments  have  not  been  Increased  and  the  mine  supplies 
only  the  one  mill  of  three  heads  with  rock  the  underground 
force  is  opening  up  the  mine  for  the  future.  The  company 
is  operating  75  drills,  and  little  sloping  is  being  done,  most 
of  the  work  being  drifting.  All  shafts,  excepting  No.  2,  are 
being  sunk,  too,  so  that  the  elaborate  plans  for  extending 
openings  may  be  properly  appreciated.  The  rock  shipments 
from  the  Grand  Portage  lode  are  of  a  quality  higher  than 
the  average  of  the  mine.  It  may  be  stated,  too.  that  in  all 
the  southerly  openings  on  the  Isle  Royale  main  tract,  par¬ 
ticularly  the  new  shafts,  the  general  run  of  the  lode  is  good. 
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ShipnientH  at  the  Lake  Mine  continue  to  average  about 
330  tons  per  day.  This  rock  is  yielding  23  to  24  lb.  of  min¬ 
eral  per  ton  treated.  The  mineral  contains  a  lltle  more 
than  60%  refined  copper  and  is  smelted  in  the  Quincy  plant. 
In  addition  to  the  stamp-mill  output  a  substantial  amount 
of  mass  copper  is  being  taken  out  at  small  cost  and  this 
goes  direct  to  the  smelter.  This  helps  the  output  about  1  lb. 
per  ton  and  the  refined  net  output  is  now  a  little  better  than 
16  lb.  per  ton.  Underground  conditions  at  the  mine  remain 
practically  unchanged.  In  fact,  if  there  has  been  any  change 
at  all  it  is  a  slight  one  for  the  better,  although  the  manage¬ 
ment  is  extremely  conservative  in  intimating  any  hope  be¬ 
yond  that  expressed  in  the  recently  issued  annual  report.  The 
situation  at  the  Lake  plainly  is  this,  the  company  is  just 
about  making  expenses  at  present.  With  the  limited  rock 
shipments  and  the  present  price  of  copper  It  is  not  losing 
money,  although  It  is  running  close  to  the  margin  all  of  the 
time.  Doubling  the  rock  shipments  would  put  the  Lake  on  a 
substantial  paying  basis.  As  far  as  underground  physical 
conditions  are  concerned  the  rock  output  could  be  increased 
materially,  if  not  doubled.  There  are  enough  openings  in 
good  copper-bearing  ground  to  raise  daily  shipments  by  at 
least  three  carloads  per  day.  The  trouble  has  been  to  se¬ 
cure  trammers.  This  is  acknowledged  plainly  in  the  annual 
report.  It  might  reasonably  be  expected  that  the  Lake,  under 
the  circumstances,  could  afford  to  Increase  the  pay  of  tram¬ 
mers  to  secure  additional  help,  but  the  fact  of  the  matter  Is 
that  the  compensation  feature  is  not  the  real  drawback.  The 
Lake,  the  Winona  and  other  mines  that  are  located  at  Isolated 
towns,  remote  from  Houghton  or  Calumet  or  other  good- 
sized  cities  have  the  greatest  difficulty  keeping  these  laborers 
on  the  job.  They  can  always  be  depended  upon  to  move 
to  the  towns  after  a  short  stay.  They  do  not  like  the  inactiv¬ 
ity  of  the  little  mining  location.  It  is  too  dull.  The  trammer 
problem  is  one  that  will  require  social-service  efforts  to  solve. 
A  motion-picture  entertainment  once  a  week  might  well  be 
given  by  the  mining  companies  at  a  profit  in  general  re¬ 
sults  attained.  It  is  interesting  in  a  side  light  on  this  same 
social  phase  of  the  situation  to  note  that  the  Calumet  & 
Hecla  is  maintaining  a  successful  baseball  league  this  sum¬ 
mer  and  the  general  manager  personally  offers  the  prizes 
for  which  these  teams  are  competing:  they  are  real  prizes, 
too;  a  suit  of  clothes,  costing  $50,  to  each  member  of  the  win¬ 
ning  team,  12  men  in  all,  for  first  prize,  to  say  nothing  of 
special  cash  prizes  for  best  batting,  pitching  and  other  aver¬ 
ages,  and  second  and  third  prizes  for  teams.  The  league  is 
composed  of  employees.  It  is  playing  high-grade  baseball 
this  summer.  Another  such  organization  is  the  Calumet  & 
Hecla  band  concerts,  given  two  or  three  times  a  week,  at  the 
various  mine  locations.  This  musical  organization,  always 
fostered  and  helped  by  the  mine,  numbers  35  men;  all  high- 
grade  musicians,  and  the  band  furnishes  concert  programs 
that  are  the  equal  of  any  in  the  country.  But  to  get  back  to 
the  situation  at  the  Lake  property.  The  lode  is  wide  and  it 
is  freaky,  always  has  been.  Mining  costs  are,  therefore, 
higher  than  the  average  for  the  copper  country,  but  these 
will  be  reduced  as  the  work  proceeds  and  experience  teaches 
the  mining  captains  the  difficulties  they  are  to  avoid,  for  the 
Lake  lode  differs  In  all  mining  characteristics  from  every 
other  lode  in  the  Lake  Superior  district.  Those  who  are  con¬ 
demning  the  Lake  mine  as  a  commercial  failure  are  pre¬ 
mature  in  their  expressions.  It  is  a  young  property  that  has 
many  problems  to  work  out,  but  it  has  copper.  It  has  many 
rich  stretches  of  good  ground.  Some  geological  work  has 
yet  to  be  done  to  determine  what  may  be  expected  in  the 
future,  and  the  present  management  must  be  credited  for 
opening  the  ground  well  in  advance  of  immediate  require¬ 
ments,  the  expenses  of  which  development  work  have  been 
charged  against  the  cost  of  copper. 

NKGAUNEB — June  19 

The  Crystal  Falls  District  is  preparing  for  a  mild  boom 
similar  to  that  which  has  been  in  progress  in  the  Iron  River 
district.  Pickands,  Mather  &  Co.  has  begun  work  at  the 
new  Mastodon  property  taken  over  from  the  Longyear  in¬ 
terests,  and  has  asked  for  bids  on  stripping  a  portion  of  the 
big  ore  deposit.  Contractors  from  various  parts  of  the 
country  have  visited  the  site  of  the  proposed  pit.  It  is  esti¬ 
mated  that  more  than  1,500,000  cu.yd.  of  dirt  will  have  to 
be  moved.  This  is  not  so  large  an  undertaking  as  the  strip¬ 
ping  on  some  of  the  Mesabi  range  pits,  but  is  a  big  con¬ 
tract.  Diamond-drilling  continues.  The  Peninsula  Power  Co. 
of  Iron  Mountain,  which  is  selling  electrical  power  to  mines 
in  the  Iron  River  district  is  considering  an  extension  to  the 
Mastodon  section;  the  transmission  line  to  Iron  River  passes 
only  a  few  miles  to  the  south.  Extensive  equipping  and  de¬ 
velopment  work  continue  at  the  new  Carpenter  mine  of  M. 
A.  Hanna  &  Co.,  southwest  of  Crystal  Falls.  A  large  ship¬ 
ment,  probably  150,000  tons,  will  be  forwarded  from  the 


stockpile  of  the  Great  Western  mine  of  Corrigan,  McKinney 
&  Co.,  closed  down  for  several  years;  this  ore  is  notably  high 
in  sulphur. 

DULUTH — June  21 

Water  Is  Higher  In  Lake  Superior  this  season  than  In  sev¬ 
eral  years  before,  and  that  means  Increased  freight  move¬ 
ment  for  the  season,  more  particularly  in  the  iron  ore  and 
coal  trades.  One  inch  of  additional  draft  at  the  Soo  canals 
means  for  the  average  lake  carrier  100  additional  tons  of 
freight.  The  Shenango  Furnace  Co.  controls  the  Whiteside 
mine,  on  the  Mesabi  range,  among  other  properties,  and  is 
constructing  an  ore-drying  plant  there.  The  work  of  put¬ 
ting  in  the  foundations  is  now  in  progress.  The  plant  will 
have  a  capacity  of  300  tons  per  day.  The  Whiteside  ore  is 
rather  high  in  moisture,  from  14%  to  18%,  and  It  is  proposed 
to  reduce  this  to  an  average  of  about  5%.  The  processes  will 
raise  some  of  the  ore  which  is  not  now  commercial,  up  to 
grade.  M.  A.  Hanna  &  Co.  have  a  large  ore-drying  plant 
at  the  Brunt  mine  on  the  Mesabi  range,  which  is  operated  suc¬ 
cessfully.  From  present  prospects  the  ore-drying  plants  will 
become  numerous  on  the  Mesabi  and  also  on  the  Cuyuna 
range. 

Bessemer  Ore  on  the  Cuyuna,  it  is  claimed,  is  found  in 
largest  quantity  in  what  is  known  as  the  Peacock  mine  in 
village  limits  of  Crosby,  and  one-fourth  mile  north  of  the 
settled  part  of  the  town.  It  is  said  that  the  lands  adjoining 
the  Peacock  property  are  to  be  drilled  at  once.  While  no  an¬ 
nouncement  has  been  made  of  the  men  interested  in  the  new 
exploration,  it  is  believed  that  they  represent  Eastern  fur¬ 
nace  interests.  The  Duluth-Brainerd  Iron  Co.  is  showing  an 
excellent  grade  of  manganiferous  ore  on  the  Cuyuna.  The 
Mangan  Steel,  the  Mesabl-Cuyuna  and  Cuyuna-Sultana  are 
meeting  with  success  in  exploration  on  that  range.  A  large 
body  of  iron  ore,  closely  resembling  that  of  the  Zenith  mine, 
at  Ely,  is  being  uncovered  by  stripping  on  the  Vermilion 
range,  by  the  Consolidated  Vermilion  &  Extension  Co.  The 
overburden  is  6  ft.  deep.  The  results  at  several  points,  of 
finding  ore  close  to  surface,  seems  to  warrant  the  belief  that 
a  large  steamshovel  proposition  will  be  developed  on  the 
Extension  ground  of  this  company. 

JOPLIN — June  21 

Production  of  Zinc  Im  Being  Curtailed.  According  to  ad¬ 
vices  received  here  the  Wisconsin  zinc  area  is  producing  very 
lightly  and  only  contract  ore,  while  the  same  condition  is 
reported  from  the  West,  with  the  only  hope  of  improvement 
in  the  Western  situation  offered  in  the  probable  resumption 
of  the  Clark  properties  some  time  in  September.  The  Ameri¬ 
can  Zinc,  Lead  &  Smelting  Co.  has  closed  down  the  Davey 
mills  Nos.  1,  2  and  4,  and  the  Vogy  mine,  in  the  Porto  Rico 
area.  This  company  is  closing  its  Webb  City  office  and  is 
practically  out  of  the  market  here  except  for  a  few  short- 
time  contracts.  The  Granby  Mining  &  Smelting  Co.  is  buy¬ 
ing  lightly,  yet  the  market  Is  strong  at  quoted  prices.  The 
output  here  is  about  6000  tons  per  week  when  it  should  be  at 
this  season  of  the  year  6500  to  7000  tons  per  week. 

JUNEAU,  AL.\SK.\ — June  14 

An  Important  Coal  Land  Hearing,  possibly  the  most  im¬ 
portant  since  those  involving  the  Cunningham  group  in  the 
Bering  River  field,  will  be  commenced  in  Seattle  about  June 
26,  when  testimony  will  be  taken  In  contests  brought  by  the 
Department  of  the  Interior  to  prevent  issuance  of  patents 
to  A.  C.  Frost,  Frank  H.  Watson  and  others,  who  were  re¬ 
cently  tried  in  Chicago  on  criminal  charges  involving  the 
same  claims.  They  were  acquitted  by  jury.  The  charges 
made  by  the  Government  are  similar  to  those  made  in  the 
other  coal-land  contests,  it  being  alleged  that  the  improve¬ 
ments  made  on  the  property  are  not  sufficient  and  that  the 
claims  were  staked  as  part  of  a  general  combination.  Ap¬ 
proximately  50,000  acres  is  said  to  be  involved,  variously  val¬ 
ued.  Conservation  papers  have  placed  the  value  at  $100,000,- 
000.  Because  of  the  sensational  features  which  developed  in 
the  criminal  trial  in  Chicago,  the  civil  hearings  in  Seattle 
are  expected  to  arouse  widespread  Interest.  Upon  the  com¬ 
pletion  of  the  local  hearings,  the  testimony  will  be  forwarded 
to  the  General  Land  Office  here  for  decision.  The  decision  will 
then  be  reviewed  by  the  commissioners  of  the  General  Land 
Office  at  Washington,  D.  C.,  and  possibly  by  the  Secretary  of 
the  Interior  before  it  finally  becomes  effective.  The  register 
and  receiver  at  the  General  Land  Office  here  have  now  under 
consideration  the  hearings  upon  the  claims  of  John  W.  Hart- 
line,  of  Tacoma,  Wash.,  on  about  2000  acres  in  the  Bering 
River  field  not  far  from  the  Cunningham  group.  Inasmuch 
as  the  Government  charges  are  the  same  on  these  claims  as 
on  the  Cunningham  claims  the  action  of  the  land  office  is 
watched  with  much  interest  and  the  result  of  the  decision  on 
the  Hartline  case  will  tell  in  advance  what  action  is  to  be 
taken  on  the  Cunningham  claims. 
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ALASKA 

THE  STEAMERS  “SENATOR”  AND  “VICTORIA”  returned 
from  their  first  trip  to  Bering  Sea  with  11,000,000  in  gold, 
June  23,  being  the  first  shipment  from  Nome  this  season. 

THE  LARGEST  CARGO  OP  COPPER  ORE  ever  sent  from 
the  North,  2600  tons  coming  from  the  mines  at  Latouche  and 
500  tons  from  Ellamar,  was  shipped  by  S.S.  “Edith,”  which 
left  Prince  William  Sound  ports  June  13.  The  ore  is  con¬ 
signed  to  the  Tacoma  smeltery. 

TOPUK  DITCH  CO.  (Nome) — This  company  filed  a  petition 
in  bankruptcy  June  9  in  the  U.  S.  district  court  at  San  Fran¬ 
cisco.  The  liabilities  are  stated  at  $386,409,  of  which  $292,824 
is  for  promissory  notes  indorsed  by  Henry  Brantnober,  of 
Oakland.  Another  large  creditor  is  O.  W.  Ashby,  of  Tacoma, 
who  holds  a  mortgage  for  a  debt  of  $75,000.  The  mortgage 
covers  realty  in  Alaska  which  includes  mines  in  Danims 
Creek,  Cheechaco  fraction  and  Edna  fraction.  The  assets  of 
the  company  are  stated  at  $205,000,  which  covers  the  mining 
claims  and  property  and  the  company  store,  the  last  valued 
at  $5000.  The  company’s  office  is  in  the  Union  Savings  Bank 
building,  Oakland,  where  at  a  meeting  of  the  directors  it  was 
decided  that  the  debts  could  not  be  met  and  that  the  only 
protection  that  could  be  offered  the  creditors  was  through 
voluntary  bankruptcy.  No  decision  has  yet  been  announced 
as  to  whether  or  not  the  creditors  will  reopen  the  mines  and 
proceed  with  development.  W.  C.  Jurgens  is  president  of  the 
company  and  A.  W.  Corbus  is  secretary. 


ARIZONA 
Glia  Connty 

ARIZONA  COMMERCIAL  (Globe) — The  Copper  Hill  shaft 
is  finished  for  all  present  purposes  of  development  at  a  depth 
of  1200  ft.  The  Aldrich  vertical  triplex  electric  pump,  which 
is  to  be  installed  in  the  shaft,  should  arrive  within  a  few 
days.  Drifting  from  the  bottom  levels  of  the  shaft  is  be¬ 
ginning. 

INSPIRATION  EXTENSION  (Miami) — Ground  has  been 
cleared  for  beginning  the  sinking  of  the  shaft  and  mater¬ 
ial  for  a  headframe  is  being  hauled  to  the  ground,  adjoining 
Inspiration  Consolidated  on  the  northwest.  A  25-hp.  gasoline 
hoist  engine,  formerly  used  at  the  Globe  Michigan  property, 
is  being  Installed,  and  other  necessary  equipment  will  be  se¬ 
cured  Immediately. 

SUPERIOR  &  BOSTON  (Globe) — Shipments  have  been 
temporarily  delayed  by  the  imperative  necessity  of  repairs. 
Including  work  on  the  shaft  and  laying  of  turnsheets,  etc. 
The  supply  of  railroad  cars  is  normal  again.  No  difficulty 
will  be  experienced  in  shipping  three  carloads  of  ore  daily 
as  soon  as  the  repairs  are  finished.  The  pump  has  been  in¬ 
stalled  on  the  1000-ft.  level.  Ore  extraction  continues  in  the 
east  and  west  drifts  of  the  660-ft.  level,  both  faces  con¬ 
tinuing  in  excellent  copper  ore. 

NEW  KEYSTONE  (Miami) — On  May  9,  it  was  discovered 
that  the  Inspiration  company  was  driving  an  extraction  drift 
from  its  Live  Oak  group  of  claims  through  the  ground  of  and 
directly  under  the  orebody  of  the  New  Keystone  Copper  Co. 
The  management  of  the  Inspiration  declined  to  desist  from 
this  work,  and  so  proceedings  for  an  Injunction  were  begun 
before  the  superior  court  in  Gila  County,  Ariz.,  where  the 
properties  lie.  A  preliminary  injunction  was  granted  on  May 
27,  and  a  further  hearing  was  held  on  May  31,  when  the  in¬ 
junction  was  continued  and  the  case  comes  up  for  argument 
in  .Tune. 

INSPIRATION  CONSOLIDATED  (Miami) — After  several 
months  of  apparent  indecision  it  has  finally  been  announced 
that  a  600-ton  mill  to  test  the  flotation  process  of  extracting 
sulphide  ores,  will  be  built.  The  machinery  for  the  mill  has 
already  been  ordered,  and  it  will  be  built  just  west  of  the 
main  concentrator  site.  Chief  engineer  H.  Kenyon  Burch 
says  that  the  machinery  to  be  used  in  equipping  the  test 
mill  has  been  so  selected  that  it  can  be  used  in  the  main 
mill  in  the  event  the  flotation  process  is  not  used.  Building 
of  the  test  mill  will  occupy  six  months,  but  construction  of 
the  concentrator  will  not  be  retarded  as  a  result  of  this  alter¬ 
ation  of  the  original  program,  as  the  test  plant  will  hive 
been  finished  and  sufficient  time  have  elapsed  for  all  tests 
necessary  before  that  portion  of  the  main  mill’s  equipment 
shall  be  needed.  Grading  at  the  millsite  will  be  finished 
about  Aug.  15  and  building  will  proceed  as  rapidly  as  arrival 
of  supplies  permits.  Railroad  grading  between  the  mine  and 
millsite  has  been  finished  and  track  has  been  laid.  Work  on 
the  main  haulage  drift  between  the  Live  Oak  orebody  and 
the  main  east  and  west  shafts  will  be  discontinued  probably 
until  September,  the  New  Keystone  not  yet  having  filed  its 
answer  to  the  suit  instituted  by  the  Inspiration  invoking  the 
right  of  eminent  domain.  The  Inspiration  test  wells  in  the 
washes  below  the  mill  have  proved  successful,  one  having 
shown  no  diminution  of  flow  when  1750  gal.  per  min.  was 
pumped  from  it,  and  a  second  well,  which  will  be  tested  early 
in  July,  seems  to  have  an  equally  strong  flow.  The  working 
force  at  the  Live  Oak  section  of  the  mine  has  been  reduced 
considerably,  presumably  because  of  the  enforced  discontinu¬ 
ance  of  work  in  the  main-haulage  drift.  Three  churn-drill 
rigs  are  operating  on  the  Live  Oak  end. 

Maricopa  County 

VULTURE  (Wlckenburg) — A  fire  which  temporarily  cut 
off  the  water  supply  occurred  recently,  and  the  wooden  der¬ 
ricks  over  the  two  wells  were  destroyed.  The  adjoining  en¬ 
gine  houses  were  also  burned  and  one  of  the  engines  was 
destroyed.  The  other  engine  was  not  seriously  damaged,  and 


is  again  in  commission.  The  large  storage  tanks  contained 
a  full  sL’pply  of  water,  and  no  inconvenience  was  experienced 
on  account  of  the  fire.  The  derricks  have  been  rebuilt. 

Mohave  County 

TOM  REED  (Oatman) — The  May  production  of  this  mine 
was  about  $93,000. 

GOLD  ROAD  (Gold  Road) — A  bar  of  bullion  was  recently 
brought  in  from  this  mine,  valued  at  $31,000.  This  was  the 
clean-up  from  one  week’s  operation  of  the  mill. 

FRISCO  MINES  &  POWER  CO.  (Kingman)— The  new  150- 
ton  plant  is  in  operation,  and  it  is  reported  that  due  to  cer¬ 
tain  defects  in  design,  the  mill  capacity  is  considerably  be¬ 
low  the  estimated  tonnage.  It  is  anticipated,  however,  that 
these  defects  will  be  readily  remedied. 

TENNESSEE  (Chloride) — It  is  said  that  on  the  900  level 
of  this  mine  a  shoot  of  ore  ranging  from  5  to  7  ft.  in  width 
has  been  opened.  It  is  lead  ore,  although  an  Increasing  pro- 
p^ortlon  of  copper  is  being  found  as  greater  depth  is  reached. 
The  ore  on  the  900  level  contains  about  4%  copper.  The  mine 
is  shipping  about  150  tons  per  day  to  the  Needles  plant. 

Pinal  County 

ARIZONA  KING — The  new  shaft  is  136  ft.  deep  with  con¬ 
siderable  increase  in  the  gold  in  the  ore.  A  crosscut  is  be¬ 
ing  driven  to  the  foot  wall.  Kemper  &  Moore  who  are  oper¬ 
ating  the  property  have  secured  an  option  on  the  group  ad¬ 
joining  and  propose  to  operate  the  two  properties  together. 

AMERICAN  SMELTING  &  REFINING  CO.  (Hayden)— S. 
J.  Gormly  is  conducting  a  series  of  tests  of  the  treatment 
of  Ray  Consolidated  ore.  On  the  result  of  the  tests  will  be 
based  a  new  long-term  contract  between  the  Ray  and  the 
smelting  company.  The  tests  will  cover  a  period  of  about 
60  days. 

Yuma  County 

VENECIA — After  making  a  series  of  tests  on  a  large  scale 
which  have  proved  that  the  concentrate  as  well  as  the  ore 
can  be  treated  at  the  mine,  it  has  been  decided  to  erect  a 
cyanide  plant.  Grading  is  already  under  way. 

CALIFORNIA 
Amador  County 

GRILLO  (Volcano) — Cemented  gravel  has  been  opened  up 
in  this  mine;  it  is  expected  to  keep  the  roller  mill  in  steady 
operation. 

KENNEDY  (Jackson) — One  of  the  four  wheels  to  consti¬ 
tute  the  tailing  plant  is  practically  completed.  Work  on  the 
others  is  in  progress. 

PLYMOUTH  CONSOLIDATED  (Plymouth) — Electric  power 
has  been  installed;  the  steam  plant  will  be  retained  as  auxili¬ 
ary.  Crosscutting  on  the  26-ft.  level  is  in  progress. 

BUNKER  HILL  (Amador  City) — Deepening  of  the  shaft 
from  the  1950  to  the  2350-ft.  level  has  been  started.  Two  new 
levels  will  be  opened.  The  mill  output  is  reported  to  have 
improved  in  May,  leaving  a  good  margin  over  the  payment  of 
the  2%c.  dividend. 

ALPINE  (Plymouth) — In  addition  to  cleaning  out  and  re- 
timbering  the  shaft  from  the  500-  to  the  600-ft.  level  an  ag¬ 
gregate  of  1000  ft.  of  crosscuts  and  drifts  has  been  driven  in 
the  present  year.  A  good  body  of  low-grade  ore  has  been 
disclosed.  Electric  power  is  used.  A  600-ft.  compressor  has 
been  installed. 

Calaveras  County 

MELONES  (Melones) — A  strike  of  a  large  shoot  of  low- 
grade  ore  is  reported.  A  friendly  suit  has  been  filed  by  the 
Morgan  mine,  an  adjoining  property  which  has  been  recently 
reopened,  for  the  purpose  of  settling  the  location  of  import¬ 
ant  veins  over  which  there  is  contention  between  the  two 
mines. 

Colusa  County 

RUBY  KING  (Ladoga) — This  property,  generally  known 
as  a  copper  location,  but  operated  as  a  mineral-paint  mine, 
is  to  be  put  in  working  order  after  long  idleness.  The  ore  is 
iron  oxide  and  silicate.  The  paint  is  used  on  railway  freight 
cars  and  buildings.  The  mine  is  developed  by  a  1200-ft. 
shaft  and  1000-ft.  tunnel,  but  no  copper  ore  has  been  dis¬ 
closed.  Ruby  King  Copper  Co.  is  owner. 

Inyo  County 

KEANE  WONDER  (Rhyolite,  Nev.) — It  is  reported  that 
several  thousand  tons  of  ore  a’re  blocked  out  and  that  the 
mill  will  be  enlarged  by  10  new  stamps.  The  earnings  are 
said  to  be  about  $15,000  per  month.  The  controlling  interest 
in  the  property  has  passed  to  Philadelphia  men.  Homer  Wil¬ 
son  is  manager. 

Kern  County 

EXPOSED  TREASURE  (Mojave) — This  old  mine  is  being 
reopened;  it  has  been  idle  for  nine  years.  The  water  is  being 
pumped  out  and  the  25-stamp  mill  repaired  and  10  stamps 
will  be  put  in  commission. 

G.  B.  (Randsburg) — The  20-ton  roller  mill  and  cyanide 
plant  are  completed.  The  mill  is  equipped  with  two  crushers 
and  Davis  rolls,  and  is  electrically  driven.  -  There  are  10 
tanks  in  the  cyanide  plant.  Development  of  the  ore  has  been 
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in  progress  for  the  last  three  months.  The  oreshoot  is  16 
ft.  wide  at  the  100-ft.  level,  and  at  230-ft.  depth  the  same 
width  has  been  developed,  and  it  is  estimated  that  the  hang¬ 
ing  wall  is  four  feef  beyond  this  point. 

San  Bernardino  County 

NIXON  TUNGSTEN — A  Wilfley  table  is  being  installed  at 
the  Barney  Osdick  mill,  two  miles  southeast  of  Randsburg, 
for  concentrating  the  scheelite  ores  of  this  mine.  Two  stamps 
of  the  mill  will  be  employed  for  crushing  the  ore.  A  25-hp. 
gasoline  engine  will  drive  the  plant.  The  mill  is  connected 
by  pipe  line  with  a  siding  on  the  Santa  F6  branch  line  and 
water  hauled  in  tank  cars  will  be  used.  A.  A.  Nixon  is  owner 
of  the  mine. 

Santa  Clara  County 

QUICKSILVER  MINING  CO.  (New  Almaden) — New  offi¬ 
cers  and  directors  were  elected  June  19,  at  the  annual  meet¬ 
ing,  and  the  company  is  preparing  to  increase  its  working 
capital  to  the  extent  of  $50,000  or  more,  through  the  issue  of 
short  term  notes.  The  notes  will  probably  bear  interest  at 
the  rate  of  6%  and  will  be  offered  to  shareholders.  The  di¬ 
rectors  are  planning  to  expand  operations  with  new  reduc¬ 
tion  processes  so  that  low-grade  ore  can  be  treated  which 
could  not  be  worked  under  methods  of  a  few  years  ago. 
The  company  owns  about  9000  acres  of  land  near  San  Jos6, 
and  the  quicksilver  mines  upon  the  property  have  been 
worked  since  1850.  The  concern  was  a  heavy  producer  in 
the  ’70s  and  ’80s,  and  the  records  show  that  sales  have 
aggregated  $60,000,000  during  the  company’s  history.  The 
common  stock  at  one  time  paid  40%  per  year  in  dividends, 
but  has  not  made  any  return  to  shareholders  in  many  years. 
The  new  president,  M.  E.  Harby,  said  that  he  expected  to 
withdraw  as  soon  as  he  had  accomplished  his  purpose  of 
broadening  the  activities  of  the  company,  to  make  place  for  a 
practical  mining  man.  \V.  H.  Landers,  a  Western  mining 
engineer,  has  been  placed  in  charge  of  the  mines.  He  is  a 
director  of  the  company. 

Trinity  County 

GLOBE  CONSOLIDATED  (Dedrick) — A  new  20-stamp  mill 
and  100-ton  cyanide  plant  will  be  built.  The  machinery  and 
materials  are  being  shipped  in.  The  new  main  tunnel  is  now 
in  1700  ft.  and  taps  the  vein  at  a  distance  of  600  ft.  from  the 
portal.  The  tunnel  facilitates  the  working  of  the  Chloride- 
Bailey  mine  in  addition  to  the  Globe,  and  will  enable  the 
company  to  handle  low-grade  ore  profitably.  This  company 
has  recently  taken  a  bond  on  the  Brown  Bear  at  Deadwood. 

BILL  MARTIN  (Denny) — A  sawmill  driven  by  a  Pelton 
water  wheel  will  be  installed  for  sawing  lumber  for  the  con¬ 
struction  of  a  flume  1^  miles  long.  The  flume  will  be  3 
ft.  wide  and  2^2  ft.  deep,  carrying  sufficient  water  for  min¬ 
ing  purposes.  The  mine  was  recently  purchased  by  N.  L. 
Tenner,  of  Orange  Grove,  N.  Y.,  who  will  superintend  the  con¬ 
struction  and  installation  of  the  flume  and  other  essentials 
so  that  they  will  be  ready  for  actual  mining  next  winter 
when  there  should  be  a  supply  of  water. 

Tuolumne  County 

EAGLE-SHAWMUT  (Shawmut) — High-grade  ore  is  re¬ 
ported  to  have  been  disclosed  at  the  1600-ft.  level.  A  new 
shaft  is  contemplated  at  the  400-ft.  tunnel  level  to  connect 
with  the  lower  levels.  A  hoist  placed  at  this  level  would  be 
on  a  grade  with  the  mill. 

RAWHIDE  GOLD  MINING  CO.  VS.  THE  DUTCH  MINING 
CO. — The  suit  was  dismissed  in  the  U.  S.  district  court  June  4. 
The  suit  was  for  $250,000  brought  under  the  direction  of 
W.  A.  Nevills,  now  deceased,  several  years  ago  for  damages 
caused  by  water  flowing  from  the  Dutch  into  the  App  mine 
and  for  ore  alleged  to  hav'e  been  extracted  from  the  App. 

COLOR.VDO 
Clear  Creek  County 

SEATON  (Idaho  Springs) — A  carload  of  smelting  ore  was 
shipped  recently  that  returned  $75  per  ton  in  gold  and  sil¬ 
ver;  100  tons  of  mill  dirt  per  week  is  being  sent  to  the  Argo 
reduction  plant. 

LUCKY  FIND — This  property,  in  Ohio  Gulch,  near  Dumont, 
is  being  developed  by  Clark  &  Co.,  lessees.  Pay  ore  has  been 
opened  in  a  raise  at  a  point  75  ft.  from  the  portal  of  the  main 
adit. 

MINERAL  CHIEF — It  is  reported  that  this  property  on 
Democrat  Mountain  has  been  sold  to  Eastern  men  for  $125,000, 
and  that  the  new  owners  propose  to  resume  development  and 
place  the  50-ton  concentrating  mill  in  operation  in  the  near 
future. 

ALCO — The  company  has  awarded  a  contract  to  William 
Winters  and  Joseph  C^onnors,  of  Georgetown,  to  sink  the 
shaft  an  additional  100  ft.  'The  vein  in  the  bottom  of  the 
shaft  is  4  in.  wide  and  assays  $70  per  ton.  It  is  planned  to 
cut  a  station  at  the  100-ft.  level  and  advance  drifts  east  and 
west  on  the  vein.  J.  J.  Culley  is  manager. 

Lake  County 

ONYX  (Leadville) — It  is  reported  that  J.  B.  McDonald  has 
found  rich  ore  in  this  mine  on  French  Mountain  and  that  he 
is  sacking  it  for  shipment. 

ROBERT  E.  LEE  (Leadville) — Lessees  on  this  Fryer  Hill 
mine  have  sent  out  two  cars  of  zinc-carbonate  ore  and  the 
regular  tonnage  of  iron  ore  of  good  grade. 

MOUNT  CHAMPION  (Leadville)— The  mill  on  this  Lacka¬ 
wanna  Gulch  mine  is  said  to  be  saving  $1000  per  day  on  the 
plates,  the  mill  running  on  $5  ore.  It  is  also  stated  that  an 
oreshoot  has  been  opened  in  two  levels,  500  ft.  in  length  and 
from  2  to  20  ft.  wide.  Some  rich  gold  ore  has  been  sent 
to  the  smelters.  Manager  Smith  says  he  has  enough  ore 
in  sight  to  keep  the  mill  busy,  for  several  years  to  come. 

Summit  County 

BLUE  FLAG  (Breckenridge) — This  mine  shipped  a  car¬ 
load  of  lead-silver  concentrates  recently.  The  mill  is  being 
enlarged  to  100  tons  dally  capacity. 

WELLINGTON  MINES  CO.  (Breckenridge) — About  104 
tons  of  lead-silver  concentrates  were  shipped  week  before 
last  to  the  Chamberlain-Dillingham  sampler. 


Teller  County 

A  FOURTH  DEEP-DRAINAGE  TUNNEL  is  now  looked 
on  as  a  certainty  to  be  started  some  time  this  year,  and  the 
water  from  the  present  deep  tunnel,  which  is  about  8600  gal. 
per  min.,  will  be  used  to  generate  power  to  drive  the  new 
tunnel.  The  recession  on  the  deep  shafts  is  about  7  ft.  p.  i 
month. 

HENRY  ADNEY  (Cripple  Creek) — This  mine  produced  24 
carloads  of  unusually  good  ore  in  May,  most  of  it  coming 
from  the  main  shaft.  A  new  ore  house  is  being  built. 

C.  K.  &  N.  (Cripple  Creek) — Lessee  M.  B.  Rapp,  who  has  a 
two-years  lease  on  this  mine,  is  said  to  have  opened  the  big¬ 
gest  oreshoot  ever  found  in  Beacon  Hill  and  shipped  22  car¬ 
loads  last  month. 

AMERICAN  E.\GLES  (Cripple  Creek) — From  this  prop¬ 
erty  of  the  Stratton  Estate  leased  by  the  Colorado  Mines  & 
Investment  Co.  and  five  sets  of  sublessees,  17  carloads  of 
ore  were  sent  out  in  May. 

W.  P.  H.  (Cripple  Creek) — In  this  mine  on  Ironclad  Hill 
the  ore  developments  have  increased  so  greatly  that  the 
hoisting  facilities  and  ore-houses  have  been  found  Inadequate 
to  handle  the  output,  and  a  practically  new  plant  is  to  be 
installed  at  once. 

MARY  McKinney  (Anaconda) — This  mine  produced  in 
May  60  carloads  of  good-grade  ore  from  the  main  shaft  on 
company  account  and  14  carloads  for  lessees.  The  oreshoot 
in  the  main  workings  is  said  to  be  nearly  1000  ft.  in  length, 
the  longest  in  the  camp. 

DOCTOR  JACK-POT  (Cripple  Creek) — .-Vt  the  annual 
meeting  held  in  Cheyenne,  Wyo.,  A.  E.  Carlton,  of  Cripple 
Creek  was  elected  president  and  H.  L.  Shepherd,  secretary 
and  treasurer.  The  quarterly  report  shotved  the  property  to 
be  in  the  best  condition. 

MODOC  (Victor) — The  policy  of  the  company  for  the  last 
year  has  been  to  develop  the  vein  at  greater  depth  and  from 
now  on  the  production  of  high-grade  ore  will  be  regular. 
There  are  two  sets  of  lessees  in  the  mine  and  five  machines 
are  working.  Four  carloads  of  ore  were  shipped  in  May 
from  this  Battle  Mountain  property. 

STR.\TTONS  ESTATE  (Victor)— The  Abe  Lincoln  in  Pov¬ 
erty  Gulch,  another  mine  of  the  Stratton’s  Estate  under  lease 
to  Vetter  Bros.,  sent  out  11  carloads  of  ore  in  May,  and  Block 
239  adjoining  the  American  Eagles  leased  by  Caley  &  Peryis 
sent  out  six  carloads.  A  strike  of  3  to  6-oz.  gold  ore  is  also 
reported  from  the  Longfellow  mine. 

ID.VIIO 

Coeur  d’.\lene  Dlatrlet 

CALEDONI.V  VS.  BUNKER  HILL  &  SULLIVAN  SUIT  will 
be  tried  between  Oct.  22  and  Nov.  1,  provided  all  the  import¬ 
ant  witnesses  have  been  secured  by  that  time. 

REINDEER  AND  COPPER  QUEEN  (Mullan) — It  is  re¬ 
ported  that  the  stockholders  of  the  Reindeer  Copper  Mining 
&  Milling  Co.,  and  of  the  Copper  Queen  Mining  &  Milling  Co., 
companies  operating  adjoining  properties,  will  be  called  upon 
to  consider  a  consolidation.  It  is  proposed  to  capitalize  a 
new  company  with  2,000,000  shares  and  exchange  these  shares 
for  those  held  by  the  shareholders  of  the  two  companies. 
This  will  leave  a  large  block  of  treasury  stock  from  which 
it  is  anticipated  funds  can  be  derived  for  further  develop¬ 
ment  of  the  mines. 

MICHIGAN 

Copper 

LAKE  (Lake  Mine) — Shipments  of  between  325  and  350 
tons  are  being  made  daily  yielding  about  23  lb.  mineral  per 
ton.  Underground  conditions  at  the  property  remain  un¬ 
changed  and  except  for  the  scarcity  of  trammers  a  materi¬ 
ally  increased  production  could  be  mined. 

ALGOMAH  (Lake  Mine) — The  shaft  at  this  property  is 
nearing  the  fourth  level,  and  the  formation  is  changing,  con¬ 
siderable  native  copper  appearing.  A  crosscut  is  being 
driven  west  at  the  200-ft.  level,  and  has  been  extended  about 
1600  ft.  but  without  so  far  finding  ore. 

CALUMET  &  HECLA  (Calumet) — Work  is  going  on  at 
this  property  that  will  materially  increase  production  on  the 
Osceola  amygdaloid  lode.  At  the  No.  14  shaft,  the  founda¬ 
tions  are  being  laid  for  a  large  hoisting  engine  that  is  to 
be  moved  from  No.  5  shaft  of  the  Calumet  branch  on  the 
conglomerate  lode.  When  this  engine  goes  into  commission, 
the  shaft  will  be  the  fourth  on  that  lode  that  will  be  oper¬ 
ating  two  compartments  and  will  be  able  to  handle  ap¬ 
proximately  2000  tons  per  day.  At  No.  17  shaft  house,  alter¬ 
ations  have  been  made  which  brings  this  plant  up  to  the 
point  where  it  can  handle  about  1000  tons  daily. 

Iron 

BUFFALO  IRON  MINING  CO.  (Buffalo,  N.  Y.)— This  sub¬ 
sidiary  of  the  Wickwire  Steel  Co.,  of  Buffalo,  has  let  con¬ 
tracts  for  the  equipment  of  the  new  Homer  mine  at  Iron 
River.  Davis  &  Maass,  of  Iron  River,  will  erect  an  engine 
house,  a  boiler  house,  a  change  house,  and  a  transformer 
house.  The  buildings  will  be  of  brick  and  steel  with  cor¬ 
rugated  iron  roofing  and  concrete  floors;  the  change  house 
will  be  equipped  with  steel  lockers  and  shower-baths.  A 
1300-cu.ft.,  electrically  driven,  direct-connected,  Ingersoll- 
Rand  air  compressor  has  been  ordered,  and  will  be  operated 
by  electric  power  purchased  from  the  Peninsula  Power  Co., 
of  Iron  Mountain.  Worden-Alien  Co.,  of  Milwaukee,  will  erect 
a  steel  headframe,  84  ft.  high;  the  shaft  will  be  equipped  with 
two  skips  hoisting  in  balance  and  a  cage  balanced  by  a  coun¬ 
terweight.  The  first  bent  of  the  stockpile  trestle  will  be 
constructed  of  steel.  A  Sullivan  hoist  will  be  used  for  the 
cage,  and  a  Wellman-Seaver-Morgan  hoist  for  the  skips;  both 
will  be  operated  by  compressed  air.  A  Gould,  triplex,  elec¬ 
trically  driven  pump,  capacity  600  gal.  per  min.,  will  be  in¬ 
stalled  underground.  Shaft  sinking  continues  and  drifting 
will  be  started  at  a  depth  of  275  ft.  The  shaft  was  started 
last  autumn  and  bedrock  was  reached  at  120  ft.  The  Homer 
mine  comprising  the  McGovern  and  Donahue  properties  was 
diamond-drilled  by  the  Niagara  Iron  Mining  Co.,  a  Rogers- 
Brown  subsidiary,  several  years  ago,  and  is  known  to  con¬ 
tain  at  least  1,000,000  tons  of  ore. 
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Saint  Franvoin  County 

JAKE  DAY — This  property  on  Big  River  is  now  produc¬ 
ing  three  to  five  cars  of  ore  per  day  that  is  assaying  more 
than  9%  lead,  which  is  profitable  in  spite  of  the  fact  that 
the  ore  has  to  be  shipped  to  a  custom  mill.  For  a  property 
that  has  been  continuously  turned  down  by  all  the  local 
men  for  the  last  15  years,  it  is  now  more  than  justifying 
the  Boston  men  who  recently  acquired  it  and  opened  It  up. 

MINE  LA  MOTTE  (Mine  la  Motte) — This  old  property, 
which  has  recently  been  operated  by  Pittsburgh  men,  has 
been  leased  for  10  yr.  to  the  National  Lead  Co.,  at  10% 
royalty,  with  the  privilege  of  purchase  at  $800,000.  While 
it  is  not  a  large  producer,  its  annual  output  ranging  from 
2000  to  3000  tons  of  pig  lead,  it  has  usually  netted  from  $40,- 
000  to  $60,000  per  year.  This  property  has  been  worked  for 
lead  for  more  than  two  centuries. 

.MOM’.VN.V 
Butte  DiMtrlet 

OPHIR  (Butte) — A  number  of  attachments  have  been 
made  on  this  property  of  the  Butte  Central  Copper  Co.,  situ¬ 
ated  in  the  southern  part  of  the  district.  Writs  of  attach¬ 
ment  have  been  issued  against  the  company  by  the  Anaconda 
Copper  Mining  Co.  and  the  Montana  Hardware  Co.,  the  claims 
aggregating  about  $5000.  The  Montana  Electric  Co.  is  also 
seeking  to  recover  $844  for  power  and  supplies  sold  between 
Jan.  26  and  June  3. 

Broadwater  County 

KEATING  (Radersburg) — A  rich  strike  is  reported  to 
have  been  made  at  this  property.  A  shoot  of  ore  has  been 
opened  on  the  800-ft.  level,  the  assays  averaging  $84  per  ton 
in  gold,  and  4%  copper. 

Cascade  County 

FLORENCE  (Neihart) — Development  work  south  of  the 
fault  is  opening  good  ore,  and  the  company  anticipates  start¬ 
ing  shipments  soon.  Engineers  have  recommended  cross¬ 
cutting  to  the  Monarch  vein  which  parallels  the  Florence, 
and  it  is  probable  that  the  work  will  be  begun  in  the  near 
future. 

JelTersun  County 

BLUEBIRD  (Wickes) — Wagon  shipments  from  this  prop¬ 
erty  have  been  suspended  temporarily.  Shipments  had  been 
made  for  many  months  previously  at  a  good  profit,  and  it  is 
believed  that  they  will  be  resumed  shortly. 

MOUNT  WASHINGTON  (Wickes) — Three  six-horse  loads 
of  ore  are  being  hauled  daily  to  the  railroad  from  this 
mine.  To  facilitate  shipping  a  tramway  has  been  built  to 
convey  the  ore  down  the  steepest  part  of  the  mountain  from 
the  mine  to  the  gulch  below,  where  it  is  loaded  into  the 
wagons. 

Lewis  &  Clark  County 

PIEGAN-GLOSTER  (Marysville) — The  Barnes-Klng  Min¬ 
ing  Co.,  which  has  been  operating  this  property  for  some 
time,  is  driving  a  tunnel  under  the  old  workings  and  open¬ 
ing  up  a  large  body  of  low-grade  ore.  The  management  in¬ 
tends  to  install  an  electric  plant  for  operating  the  mine  ma¬ 
chinery  and  for  the  mill. 

EMPIRE  (Marysville) — Edward  Beadle,  of  Helena,  has 
taken  a  lease  and  bond  on  this  property  and  is  engaged  in 
cleaning  out  the  upper  tunnel  preparatory  to  beginning  min¬ 
ing  operations.  The  mine  has  produced  about  $2,000,000  in 
gold,  but  has  not  been  worked  for  several  years.  There  is  a 
mill  on  the  property  which  will  be  overhauled.  A  consider¬ 
able  body  of  ore  has  been  exposed  in  the  tunnel,  assaying 
about  $13  per  ton  in  gold,  and  this  will  be  mined  and  milled 
as  soon  as  the  mill  is  in  readiness. 

lilneoln  County  ,  ' 

HAZEL  T.  MINING  CO.  (Libby) — Shanahan  &  Blakely, 
who  have  a  contract  for  drifting  on  the  vein  in  the  Shaughn- 
nessy  Hill  mine,  report  that  the  entire  face  of  the  drift  is 
in  concentrating  ore  and  that  the  showing  in  lead  and  sil¬ 
ver  is  good. 

MONTANA  PLACER  MINING  CO.  (Libby)— A  force  of  men 
is  at  work  at  the  Cherry  Creek  placer  mine,  15  miles  south 
of  Libby,  getting  the  plant  in  shape  for  operations.  Re¬ 
pairs  are  being  made  to  the  flume  which  was  built  at  a 
cost  of  approximately  $25,000,  by  a  company  which  formerly 
operated  the  property.  A  hydraulic  elevator  will  be  in¬ 
stalled,  the  water  in  the  old  pit  will  be  pumped  out  and  the 
boxes  will  be  repaired. 

NEVADA 
CnmNtoek  Loile 

OPHIR  (Virginia  City) — Connection  has  been  made  by  the 
raise  from  the  2500-ft.  level,  with  the  understope  below  the 
2400-ft.  level,  and  the  extraction  of  ore  has  been  resumed. 
Shipments  are  being  made  to  the  Kinkead  mill.  From  a 
recent  cleanup  at  the  cyanide  plant,  six  bars  of  bullion  were 
shipped  to  the  smelters,  valued  at  $7000. 

CONSOLIDATED  VIRGINIA  (Virginia  City) — Development 
work  on  the  1000-ft.  level  has  proceeded  far  enough  to  estab¬ 
lish  beyond  further  question  the  existence  of  the  east  vein 
in  a  region  where  its  extension  has  never  before  been  proved. 
Drifting  southwest  on  the  vein,  there  has  been  an  improve¬ 
ment  in  its  appearance,  and  within  200  ft.  a  point  should  be 
reached  above  the  1300-ft.  level  of  the  old  shaft,  where 
James  G.  Fair  in  1875  reported  the  existence  of  ore  of  mod¬ 
erate  grade  .  No  records  show  that  this  ore  was  removed. 
It  is  certain,  however,  that  the  vein  on  the  1000  level  has 
never  been  explored  at  this  point,  and  offers  substantial  prom¬ 
ise  of  quartz  bodies. 

Humboldt  County 

PLACER  MINING  in  both  Rochester  and  Limerick  Cations 
is  giving  fair  returns. 

PACKARD  GROUP  (Rochester) — A  good  grade  of  silver 
ore  is  now  being  mined  from  the  opencut  on  this  property. 


CODD  LEASE  (Rochester) — A  winze  will  be  sunk  in  ore 
to  the  100-ft.  level  from  the  tunnel  level,  and  drifts  will  be 
driven  each  way.  The  ore  will  be  hauled  to  the  mouth  of 
Limerick  cafion  by  teams  and  tractors,  two  of  the  latter 
being  now  in  use,  and  from  this  point  across  the  five-mile 
flat  to  Oreana  by  the  new  narrow-gage  railroad.  This  road 
will  be  equipped  with  a  50-hp.  gasoline  locomotive,  and  it 
is  estimated  that  this  change  in  the  method  of  haulage  will 
save  $1.50  per  ton  in  transportation  costs.  The  first  con¬ 
signment  of  rails  is  now  at  Oreana. 

Lyun  County 

A  LEACHING  PLANT,  it  is  reported,  may  be  erected  in 
the  Yerington  district  for  the  extraction  of  copper  from  low- 
grade  ores.  Dr.  J.  H.  Banks,  of  the  firm  of  Ricketts  &  Banks, 
of  New  York  is  now  making  a  study  of  the  ores  and  an 
estimate  of  the  tonnage  available  in  this  district,  with  this 
purpose  in  view. 

WOODBURY  AND  DONOVAN  CYANIDE  PLANTS  at  Sil¬ 
ver  City,  are  both  running  steadily  and  employing  about 
10  men  each. 

McTIGUE  MILL  (Silver  City) — This  mill  is  now  running 
steadily  on  custom  ores. 

OVERLAND  (Silver  City) — Lessees  are  drifting  from  the 
shaft  toward  the  Scheel  ground.  It  is  expected  that  the 
orebody  will  be  cut  in  a  short  distance. 

TRUCKED  RIVER  GENERAL  ELECTRIC  CO. — Work  on 
the  extension  of  this  company’s  line  from  the  Blue  Stone 
substation  to  Pine  Grove  has  commenced. 

SILVER  HILL  (Silver  City) — This  mine  is  now  being 
worked  by  lessees.  The  ore,  which  assays  from  $4  to  $5, 
is  treated  in  the  Pollard  mill,  where  about  75%  extraction  is 
obtained  on  the  plates.  The  tailings  are  treated  in  the  cya¬ 
nide  plant. 

EMPIRE-NEVADA  (Yerington) — This  company  has  re¬ 
sumed  shipments  to  the  smeltery.  The  ore  is  now  coming 
from  the  big  stope,  on  the  Red  Star  claim,  which  was  caught 
up  after  caving.  Three  sets  of  lessees  are  also  working  on 
this  group. 

MASON  VALLEY  MINES  CO.  (Thompson) — Ore  receipts  at 
the  Thompson  smelting  plant  for  the  week  ended  June  12, 
1913,  were  as  follows:  From  Mason  Valley  mine,  1920  tons; 
from  Nevada-Douglas,  1445  tons;  from  other  mines,  1018 
tons.  Total,  4383  tons,  of  a  daily  average  of  626  tons.  Dur¬ 
ing  the  same  week  six  cars  of  matte  were  shipped. 

NEVADA-DOUGLAS  (Ludwig) — In  the  Ludwig  mine  an 
oreshoot  was  struck  on  the  400-ft.  level  which  is  thought 
to  be  the  same  as  that  on  the  200-ft.  level.  Drifting  on  the 
800-ft.  level  has  commenced,  and  will  be  continued  for  a 
distance  of  450  ft.  to  a  point  vertically  under  the  w'inze  on 
the  700-ft.  level.  This  winze  is  in  ore  all  the  way,  and  this 
ore  will  be  ready  for  sloping  when  cut  by  the  800  drift.  In 
the  Douglas  Hill  mine  a  large  orebody  has  been  cut  by  the 
Texas  raise  which  is  being  lifted  to  connect  with  the  Win- 
chell  winze  sunk  from  the  No.  1  tunnel.  In  the  main  raise. 
80  ft.  above  No.  2  tunnel,  a  large  shoot  of  high-grade  spot 
ore  has  been  struck.  The  Keystone  drill  is  working  on  the 
north  end  of  Douglas  Hill. 

Xye  County 

TONOPAH  MINING  CO.  (Tonopah) — In  May,  14,954  ton.^ 
were  milled,  of  an  average  value  of  $14.73  per  ton,  the  net 
profits  for  the  month  having  been  $92,292. 

NORTH  STAR  (Tonopah) — On  the  1050-ft.  level  the  east 
drift  on  the  downward  extension  of  the  Macdonald  vein  is 
now  out  30  ft.,  and  shows  ore  12  ft.  wide  assaying  $100  per 
ton.  An  east  drift  on  a  parallel  vein  is  out  20  ft.,  and  shows 
4  ft.  of  ore  assaying  from  $50  to  $80  per  ton. 

WEST  END  CONSOLIDATED  (Tonopah) — There  was 
milled  in  May  4240  tons  of  ore  for  a  net  profit  of  $34,591.  On 
the  sixth  level  the  oreshoot  is  now  18  ft.  wide,  assaying 
from  $15  to  $22  per  ton,  and  it  is  estimated  that  in  this  shoot 
alone  enough  ore  has  now  been  developed  to  operate  the  mill 
for  two  years  at  its  present  capacity  of  150  tons  per  day. 

MONTANA-TONOPAH  (Tonopah) — At  a  special  meeting 
recently  held  in  Tonopah  it  was  decided  to  pass  the  dividend 
which  was  due  to  be  paid  in  June.  The  company  has  $154,000 
in  the  treasury,  but  having  obligations  to  meet  in  connection 
with  the  building  of  the  mill  of  the  Commonwealth  mine  in 
Arizona,  it  was  decided  to  reserve  its  funds  for  this  purpose. 

TONOPAH  BELMONT  (Tonopah) — In  May  15.590  tons  of 
ore  were  milled  for  a  net  profit  of  $181,281.  Drifting  on  the 
14th  level.  1520  ft.  below  surface,  has  been  started  on  a  shoot 
of  high-grade  ore  7  ft.  wide,  and  on  the  1166-ft.  level  of  the 
Shaft  vein  drifting  east  and  west  is  in  progress  on  a  width 
of  6  ft.  of  ore  assaying  more  than  $100  per  ton.  During 
May  the  mill  recovered  94.9%  of  the  assay  value  of  the  ore. 

HALIFAX  (Tonopah) — In  this  mine  east  of  the  Belmont 
property,  and  which  is  controlled  by  the  West  End,  a  vein 
30  ft.  wide  is  being  developed  on  the  1000-ft.  level,  having 
a  north  and  south  course  and  dipping  to  the  east.  A  drift 
on  the  hanging  wall  of  this  vein  has  opened  up  7  ft.  of  ore 
which  for  30  ft.  assayed  $22  per  ton,  and  is  now  assaying 
$54  per  ton.  Ore  bins  are  being  built,  and  shipments  will  be 
commenced  soon. 

SHIPMENTS  in  tons  from  Tonopah  mines  for  the  week 
ended  June  14  were  as  follows: 

Tonopah  Mining .  34.50  North  Star .  2,50 

Tonopah  Relmont .  .3821  Miipah  Extension . 

Slontana-Tonopah .  9.57  Jim  Butler .  350 

Tonopah  Extension .  1141  Tonopah  Merger .  100 

West  End .  980  — - 

IVIidway .  ....  Total .  11,642 

MaeNamara .  593  Estimated  value.... i . $254,250 

NEW  MEXICO 
Grant  County 

BONNEY  MINING  CO.  (Lordsburg) — The  shaft  at  the 
property  of  this  company  is  to  be  sunk  100  ft.  deeper,  which 
will  open  the  mine  to  a  depth  of  112  ft.  below  permanent 
water  level.  O.  Ryback  is  in  charge  of  the  work. 
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Baker  County 

CANYON  MOUNTAIN  MINING  CO.— The  10-stamp  mill 
that  was  recently  bought  for  this  property  is  being  Installed 
and  will  soon  be  in  operation. 

IBEX  (Sumpter) — This  property  is  undergoing  steady  de¬ 
velopment.  David  Ross,  manager,  states  that  the  Arthur 
Hill  Estate,  the  owners,  will  build  a  mill  in  the  near  future. 

Jackson  County 

THREE  LODES  (Medford) — This  company  is  planning  to 
build  a  mill  and  install  other  machinery  on  the  property  in 
the  Galice  Creek  district. 

STERLING  (Medford) — Work  will  commence  at  once  on 
the  reconstruction  of  the  flume  at  this  property.  Gardner 
Bullis  will  have  charge  of  the  work. 

TENNESSEE 

Knox  County 

AMERICAN  ZINC  CO.  (Mascot) — The  first  unit  of  the  mill, 
having  a  capacity  of  1200  tons  per  day  is  making  prelimin¬ 
ary  runs  on  dump-pile  material.  Hoisting  from  the  mine  will 
be  begun  in  a  few  days. 

Beaver  County 

MOSCOW  (Moscow) — The  June  dividend  has  been  passed 
on  account  of  extensive  development  work. 

Juab  County 

TINTIC  SHIPMENTS  for  the  week  ended  June  13  amount¬ 
ed  to  162  cars. 

COLORADO  (Provo) — Ore  of  a  better  grade  than  has  re¬ 
cently  been  mined,  has  been  opened  on  the  300-  and  500-ft. 
levels. 

EAGLE  &  BLUE  BELL  (Eureka) — The  new  orebody  in  the 
vicinity  of  the  1350-ft.  level  has  been  followed  100  ft.  along 
the  strike,  and  for  120  ft.  vertically.  About  100  tons  are  being 
mined  daily. 

OPEX  (Robinson) — Work  has  been  resumed  from  the 
1700-ft.  level  to  prospect  territory  adjoining  the  Centennial- 
Eureka  ground.  Work  is  also  being  done  on  the  2000,  in  be¬ 
half  of  the  Middle  Swansea  company. 

Salt  Lake  County 

BINGHAM  MINES  (Bingham) — Working  forces  are  being 
increased  at  this  company’s  Yosemite,  Brooklyn,  and  Com¬ 
mercial  properties. 

UTAH  COPPER  (Bingham) — More  than  21,000  tons  of  ore 
daily  was  milled  during  May,  and  10,312,600  lb.  copper  was 
produced.  The  total  tonnage  handled  was  the  largest  in  the 
history  of  the  company.  The  copper  production  was  not  pro¬ 
portionally  large  on  account  of  the  ore  being  of  lower  than 
average  grade.  Thus  far  in  June  the  grade  of  the  ore  has 
been  somewhat  higher  than  during  May,  and  an  equally  large 
tonnage  is  being  handled.  A  lower  grade  of  ore  is  mined  at 
times,  as  It  has  been  found  better  to  send  some  of  this 
through  the  mills  rather  than  to  rehandle  several  times  at  a 
loss. 

ALTA  CONSOLIDATED  (Alta) — Connections  wjth  the 
Michigan-Utah  tramway  are  to  be  made,  and  a  loading  sta¬ 
tion  installed  at  the  mouth  of  the  tunnel.  This  work  has 
been  begun,  and  should  be  completed  in  the  near  future.  There 
is  approximately  100  tons  of  ore  in  the  bins  below  the  tunnel 
level,  which  will  be  hauled  by  wagon  to  the  sampler  at  Mur¬ 
ray.  After  the  bins  have  been  emptied  all  ore  will  be  sent 
over  the  tramway  to  Tanner’s  Flat.  The  railroad,  which  is 
being  built  to  Wasatch  will  reach  within  about  1%  miles  of 
the  tramway  terminal,  and  it  is  hoped  that  the  railroad  may 
be  induced  to  continue  the  spur  up  the  caflon  to  Tanner’s 
Flat. 

Tooele  County 

LION  HILL  CONSOLIDATED  (Ophir) — Development  along 
the  Gladstone  Assure  has  opened  ore  of  a  better  grade,  cur¬ 
rying  silver. 

OPHIR  HILL  (Ophir) — This  property  at  Ophir  wa.s  re¬ 
cently  visited  by  W.  A.  Clark  and  his  son.  The  mill  is  handl¬ 
ing  200  tons  of  ore  daily. 

CONSOLIDATED  MERCUR  GOLD  MINES  (Mercur; — A 
final  dividend  of  3c.  per  share  has  been  declared  payable  June 
25.  This  calls  for  $30,000,  bringing  the  total  to  date  for  this 
company  to  $1,265,000.  The  funds  for  the  last  dividend  were 
obtained  from  a  cleanup  around  the  big  mill,  which  was  shut 
down  when  the  mine  was  exhausted  a  few  months  ago.  There 
remains  much  machinery  to  be  disposed  of,  and  another  divi¬ 
dend  is  probable  before  the  company  finally  winds  up  its 
affairs.  The  Consolidated  Mercur  employed  600  or  700  men. 
Two  smaller  mills  are  now  in  operation  in  the  camp. 

W-4SHINGTON 


BritlHh  Columbia 

CONSOLIDATED  MINING  &  SMELTING  CO.  (Rossland)— 
The  shafthouse  at  the  War  Eagle  mine,  of  the  Center  Star 
group,  together  with  other  buildings  in  close  proximity,  was 
recently  destroyed  by  fire.  The  loss  is  estimated  at  not  less 
than  $50,000,  but  this  will  be  partly  covered  by  Insurance. 
Beside  the  shafthouse  and  many  dry  mine-timbers  that  were 
in  it,  the  ore  bins  and  tankhouse  close  by  were  burned.  Bulk¬ 
heads  were  promptly  put  in  the  shaft  at  the  100-  and  200-ft. 
levels,  which  precaution  and  a  good  supply  of  watef  pre¬ 
vented  the  fire  from  getting  more  than  25  ft.  down  the  shaft. 
Ore  hoisting  from  the  War  Eagle  mine  is  done  through  the 
Center  Star  main  shaft,  so  that  production  will  not  be 
seriously  interfered  with.  During  recent  years  the  War 
Eagle  shaft  has  been  used  chiefly  for  lowering  and  hoisting 
men  and  materials.  The  shafthouse  was  built  in  1893,  when 
J.  B.  Hastings  was  manager. 


Ontario 

SILVER  HORN  (Elk  Lake) — This  mine,  which  has  been 
ijsed  down  for  some  time,  is  again  being  operated. 

REA  (Porcupine) — A  small  mill  installed  by  the  leasing 
company,  having  a  capacity  of  20  tons  per  day,  has  started 
work. 

PEARL  LAKE  (Schumacker) — The  main  shaft  is  now 
down  735  ft.  and  it  is  expected  that  the  800-ft.  level  will  be 
reached  and  the  vein  picked  up  in  about  four  weeks. 

KEELEY  (South  Lorrain) — At  this  mine,  now  owned  by 
the  English  firm  of  Ehrlich  &  Hamilton,  a  3-in.  vein  of  high- 
grade  ore  has  been  cut  on  the  50-ft.  level  and  opened  up  for 
a  fair  distance. 

DOME  (South  Porcupine) — The  directors  have  decided  not 
to  make  the  new  issue  of  stock  authorized  by  the  sharehold¬ 
ers.  The  addition  of  60  stamps  to  the  mill  will  be  financed 
out  of  the  profits  of  production. 

WORTHINGTON  CLAIMS  (Ogden) — On  this  property  one 
shaft  is  down  85  ft.  in  ore  carrying  visible  gold.  Another, 
1000  ft.  distant,  has  been  put  down  35  ft.  in  sulphide  ore, 
some  assays  of  which  show  high-grade  ore. 

HOLLINGER  (Schumacker) — During  the  four-weeks  per¬ 
iod  ended  May  30,  the  mill  only  ran  49%  of  the  possible  run¬ 
ning  time  owing  to  the  breaks  at  the  power  plants.  The 
tonnage  treated  was  6550  tons  and  the  average  value  of  ore 
$17.53  per  ton,  as  compared  with  11,357  tons  of  an  average 
value  of  $23.44  per  ton  during  the  preceding  4-weeks  per¬ 
iod. 

GOLDFIELDS  LTD.  (Larder  Lake) — At  the  plant  of  this 
company  40  stamps  are  in  operation  on  ore  taken  from  the 
opencut  at  the  60-ft.  level,  where  the  low-grade  ore  is  50 
ft.  wide.  A  shaft  is  being  sunk  another  100  ft.  The  gold  is 
as  yet  being  recovered  only  by  amalgamation  and  the  ore 
being  refractory  a  low  extraction  is  made.  The  tailings  are 
saved  for  retreatment  and  tube  mills  and  cyanide  plant  have 
been  ordered. 

McKINLEY-DARRAGH-SAVAGE  (Cobalt)— The  produc¬ 
tion  in  May  was  206,781  oz.  of  which  42,662  oz,  came  from  the 
Savage  mine.  The  Swamp  veins  of  the  McKinley  were  the 
heaviest  producers.  The  aerial  tramway  connecting  the  Sav¬ 
age  mine  with  the  mill  was  started  in  operation,  and  75  tons 
of  ore  daily  is  being  carried  over  it  from  the  dumps,  where 
many  thousand  tons  of  low  grade  have  been  accumulated. 
The  new  mill  has  been  started  and  a  total  of  50  stamps  and 
three  tube  mills  are  now  in  operation. 

SHIPMENTS  of  ore  and  concentrates  in  tons,  from  Cobalt 
for  the  week  ended  June  20  were  as  follows; 


Bailey . 

Beaver . 

Buffalo . 

Casey  Cobalt . 

Chambers-Ferland 


City  of  Cobalt . 

Cobalt  Lake .  31.55 

Cobalt  Townsite .  25.09 

Colonial . 

Coniairas . 

Crown  Reserve .  20.00 


Dominion  Reduction  Co . 

Drummond . .  . 

General  Mines . 

Green  Meehan . 

Hargraves . 

Hudson  Bay .  32.29 

Kerr  Lake . 


La  Rose .  50  (H) 

Lost  and  Found . 

McKinley-Darragh .  03.04 

Nipissing .  (>4.91 


Nipis.sing  Reduction 

O’Brien . 

Penn.-Canadian .... 

Provincial . 

Right  of  Way . 

Seneca  Superior . 


Silver  Bar . 

Silver  Cliff . 

Timiskaming .  31.21 

Trethewey . 

Wettlaufer . 

York . 


Total .  318.09 


MEXICO 

Mexico 

EL  ORO  MINING  &  RY.  CO.  (El  Oro)— In  May,  23.830  tons 
of  ore  and  14,190  tons  of  tailings  were  treated,  yielding  $227,- 
360  at  an  estimated  net  profit  of  $92,950,  $5680  of  which  was 
from  the  railroad. 


Stevenn  County 

CHEWELAH  COPPER  KING — S.  P.  Domer  was  elected 
president  of  this  company  at  the  recent  annual  meeting.  The 
mine  is  equipped  with  modern  machinery,  and  as  soon  as 
electric  power  can  be  secured  a  mill  will  be  built. 

WISCONSIN 
Grant  County 

CLEVELAND  (Hazel  Green) — This  company  is  drilling 
the  Burns  land,  embracing  the  old  “Hazel  Green”  mine 
workings. 

RMELSER  (Plattevllle) — Jack  was  struck  in  the  second 
drill  hole  at  a  depth  of  80  ft.  on  the  L.  L.  Harms  land  just 
east  of  the  Belolt-Elmo. 

ENTERPRISE  (Plattevllle) — Mining  rights  and  equip¬ 
ment  have  been  purchased  by  H.  E.  Stephens  and  Charles 
Klstler  who  are  drilling  the  tract;  this  was  the  first  deep 
zinc  mine  of  the  district  and  has  been  a  big  producer  and 
dividend  payer. 


SOUTH  AMERICA 
Colombia 

CERTIGUE  MINING  &  DREDGING  CO.  (New  York,  N.  Y.) 
— It  is  reported  from  Barranquilla  that  this  company  has 
been  granted  time  extension  for  continuing  work  on  the 
Quito  and  Certigue  Rivers  because  of  the  delays  to  which 
its  development  and  exploratory  work  have  been  subjected 
from  causes  beyond  its  control.  Last  December  the  com¬ 
pany’s  dredge  was  sunk  during  a  flood  of  the  Certigue  River. 

AFRIC.V 

TrauKvaal 

GOLD  PRODUCTION  IN  THE  TRANSVAAL  in  May  was: 
Witwatersrand,  761,349  oz.;  outside  districts,  32,957;  total, 
794,306  oz.  This  is  9332  oz.  more  than  in  April,  and  14.644 
oz.  more  than  In  May,  1912.  For  the  five  months  ended  May 
31  the  total  was  3,634,706  oz.  in  1912,  and  3,893,344  oz. — or 
$80,475,420 — in  1913;  an  increase  of  258,638  oz.  this  year. 


June  28,  1913 


THE  ENGINEERING  <5*  MINING  JOURNAL 


1319 


THE  MARKET  REPORT 


METAL  markets 

NEW  YORK — June  25 

The  metal  markets  have  been  inclined  to  be  slow  and 
dull.  Prices  have  been  rather  weak,  with  the  exception  of 
one  or  two  lines. 

Copper,  Tin,  Lead  and  Zinc 

Copper — It  looks  very  much  as  though  the  selling  pres¬ 
sure  which  had  its  origin  in  Europe  culminated  this  week 
with  the  extreme  of  the  decline  in  the  standard  market, 
from  which  low  level  there  was  a  substantial  rally.  A  great 
many  buyers  came  forward  and  in  consequence  the  cheap  lots 
of  electrolytic  copper  which  have  been  offered  in  the  Eu¬ 
ropean  market  should  by  this  time  be  fairly  well  absorbed. 
There  have  also  been  some  signs  of  awakening  interest 
among  domestic  buyers,  with  whom  some  moderate  quan¬ 
tities  of  copper  were  placed  during  the  week,  mostly  at 
low  prices.  Manufacturers  are  gradually  running  through 
their  copper  coming  in  under  previous  contracts,  and  unless 
they  contemplate  retirement  from  business  they  will  have 
to  buy  largely  in  the  near  future,  but  they  will  no  doubt  put 
off  their  buying  until  the  last  moment.  Recognizing  the 
soundness  of  the  situation  the  largest  American  producers 
have  exerted  no  pressure  on  the  market,  and  during  the 
last  week  certain  agencies,  which  heretofore  have  been 
selling  freely,  withdrew  their  offerings,  awaiting  a  better 
price.  The  largest  Lake  companies  have  been  out  of  the 
market  for  a  long  while  and  quotations  for  Lake  have  been 
more  or  less  nominal,  representing  only  the  occasional  busi¬ 
ness  transacted  by  second-hands  and  by  some  of  the  smaller 
producers.  At  the  close  the  market  is  distinctly  more  cheer¬ 
ful  at  14.5C@14.75c.  for  Lake  copper  and  14.40@14.45c.  for 
electrolytic  copper  in  cakes,  wirebars  or  ingots.  Casting  cop¬ 
per  is  quoted  nominally  at  14.20@14.25c.  as  an  average  for 
the  week. 

In  London,  the  market  on  Monday  declined  to  £62  17s.  6d. 
for  spot  and  £63  for  three  months,  a  drop  of  over  £2  since  the 
close  reported  last  week,  but  there  has  been  a  sharp  rally  and 
the  close  is  firmer  at  £64  6s.  for  spot  and  £64  10s.  for  three 
months. 

Base  price  of  copper  sheets  was  reduced  Ic.  per  lb.  in 
June  23,  and  is  now  20c.  per  lb.  for  hot  rolled  and  21c.  for 
cold  rolled.  Full  extras  are  charged,  and  higher  prices  for 
small  quantities.  Copper  wire  is  quoted  at  16c.  per  lb.,  for 
carload  lots  at  mill. 

Tin — The  market  had  to  stand  the  brunt  of  very  heavy 
liquidation  on  Friday  of  last  week,  as  well  as  Monday  of  this 
week.  Quotations  on  these  two  days  declined  almost  £12 
per  ton.  Assistance  came  on  Tuesday,  when  heavy  buying, 
said  to  originate  with  the  Vienna  Syndicate,  gave  strong  sup¬ 
port  to  the  market.  American  consumers  were  rather  fright¬ 
ened  by  the  abrupt  decline  and  did  not  take  advantage  of 
the  same  to  make  purchases  of  cheap  material.  Dealings 
were  confined  to  traders.  Spot  material  seems  to  be  concen¬ 
trated  in  a  few  hands  and  held  at  a  small  premium.  No 
low  offers  of  spot  tin  were  made  at  any  time  during  the 
deroute  in  the  market.  The  market  closes  strong  and  con¬ 
fidence  in  the  metal  is  expressed  in  the  three  months’  quota¬ 
tion,  which  at  the  close  is  15s.  above  that  for  spot.  The 
London  quotations  are  £202  for  spot  and  £202  15s.  for  three 
months’  prompt,  and  New  York  is  44%  cents. 

Lead — The  market  is  unchanged  at  4.30  @  4.35c.  New  York 
and  4.171/^® 4.20c.  St.  Louis. 

The  London  market  has  been  subject  to  wide  fluctuations, 
due  to  the  extreme  scarcity  of  spot  lead.  Future  months  can 
be  had  at  a  decided  discount.  After  advancing  to  £21  10s.  on 
June  19  and  20,  there  was  a  drop  in  the  market  to  £20  on 
June  21,  and  at  the  close,  a  reaction  set  in,  which  brought 
the  market  back  to  £20  15s.  for  Spanish  lead  and  7s.  6d.  more 
for  English. 

Spelter — The  action  of  the  Senate  in  fixing  the  duty  on 
spelter  at  16%  ad  valorem  has  stimulated  Interest  in  the 
metal.  There  has  been  a  very  good  business  doing  for  both 
near-by  and  future  shipments  in  which  consumers  and  specu¬ 
lators  participated.  As  a  result,  prices,  for  the  first  time  in 
a  number  of  weeks,  show  an  advance,  and  the  close  is  firmer 
at  5.10@5.20c.  New  York  and  4.96@6.06c.,  St.  Louis. 


The  market  in  Europe  is  reported  extremely  weak.  There 
has  been  a  further  decline  of  over  £1  since  last  Wednesday, 
and  it  is  feared  that  no  permanent  improvement  can  be 
looked  for  until  prices  reach  a  level  which  will  bring  about  a 
distribution  of  the  very  large  stocks  which  have  accumulated 
in  the  hands  of  the  Zinc  Convention.  It  remains  to  be  seen 
whether  this  process  will  result  in  establishing  a  level  in 
the  foreign  market  which  will  endanger  the  position  here. 
The  close  is  weak  at  £20  15s.  for  good  ordinaries  and  £23 
7s.  6d.  for  specials. 

Base  price  of  zinc  sheets  in  carload  lots  is  $7.25  per  100 
lb.,  f.o.b.  Peru,  Ill.,  less  8%  discount. 

Other  Metals 

Aluminum — The  market  is  entirely  unsettled  by  the  tariff 
discussion.  The  action  of  the  Senate  committee  in  reducing 
the  duty  to  2c.  per  lb.  is  generally  expected  to  pass.  Mean¬ 
time  there  is  very  little  business  doing,  buyers  taking  only 
what  is  needed.  Domestic  metal  is  bringing  about  23V4@ 
24c.  per  lb.  for  No.  1  ingots.  Foreign  metal  sells  only  in 
bond  just  now,  bringing  about  19c.,  ex-duty. 


DAILY  PRICES  OF  METALS 


NEW  YORK 


o 

d 

9 

Sterling 

Exchange 

Silver 

Copper 

Tin 

Lead 

Zinc 

Lake, 

Cts.  per  lb. 

Electrolytic, 
Cts.  per  lb. 

£ 

u 

K 

n 

6 

New  York, 

Cts.  per  lb. 

St.  Louis, 

Cts.  per  lb. 

New  York, 

Cts.  per  lb. 

St  Louis, 

Cts.  per  lb. 

14.55 

14.55 

4.30 

4.17} 

5.05 

4.90 

19 

4.8670 

58| 

@14. 75 

@14.65 

45 

@4.35 

@4.22} 

@5.10 

@4.95 

14-50 

14.45 

4.30 

4.20 

5.05 

4.90 

20 

4  8660 

58i 

@14.75 

@14.55 

43| 

@4.35 

@4.25 

@5.15 

@5  00 

14.50 

14.45 

4.30 

4.17} 

5.05 

4.90 

21 

4.8675 

58i 

@14-75 

@14.55 

43i 

@4.35 

@4.22} 

@5.15 

@5.00 

14.50 

14.35 

4.30 

4.17} 

5.10 

4.95 

23 

4.8680 

58 

@14.75 

@14.45 

42i 

@4.35 

@4.20 

@5.20 

@5.05 

14.50 

14.40 

4.30 

4.17} 

5.10 

4  95 

24 

4.8680 

57} 

@14.75 

@14.45 

43i 

@4.35 

@4.20 

@5  20 

@5  05 

14.50 

14.40 

4.30 

4.17} 

5.10 

4  95 

25 

4  8680 

58i 

@14.75 

@14.45 

44} 

@4.35 

@4.20 

@5.20 

@5  05 

The  quotations  herein  given  are  our  appraisal  of  the  market  for  copper,  lead 
spelter  and  tin  based  on  wholesale  contracts  with  consumers  without  distinc¬ 
tion  as  to  deliveries;  and  represent,  to  the  best  of  our  judgement,  the  bulk  of  the 
transactions,  reduced  to  basis  of  New  York,  cash,  except  where  St.  Louis  is 
specified  as  the  basing  point.  The  quotations  for  electrolytic  copper  are  for 
cakes,  ingots  and  wirebars.  The  price  of  electrolytic  cathodes  is  usually  0.05 
to  0.10c.  below  that  of  electrolytic.  We  quote  casting  copper  at  0.15c.  below  the 
price  for  electrolytic.  The  quotations  for  lead  represent  wholesale  transactions  in 
open  market  for  good  ordinary  brands,  both  desilverized  and  non-desilverized;  the 
specially  refined  corroding  lead  commands  a  premium.  The  quotations  on 
spelter  are  for  ordina^  Western  brands;  special  brands  command  a  premium. 
Silver  quotations  are  in  cents  per  troy  ounce  of  fine  silver. 


LONDON 


June 

Silver 

Copper 

Tin 

Lead, 

Spanish 

Zinc, 

Ordi¬ 

naries 

Spot 

3  Mos 

Best 

Sel’td 

Spot 

3  Mos 

19 

26} 

64} 

64} 

70} 

204} 

205 

21} 

22} 

20 

26H 

63} 

63} 

69} 

198} 

198} 

21} 

21} 

21 

26} 

23 

26} 

62} 

63 

68} 

193 

193} 

20 

21 

24 

261 

63} 

64 

69 

197} 

198 

20} 

21 

25 

26H 

64} 

64} 

69} 

202 

202} 

20} 

20}  ' 

The  above  table  gives  the  closing  quotations  on  London  Metal  Exchange. 
All  prices  are  in  pounds  sterling  per  ton  of  2240  lb.,  except  silver  which  is  in 
pence  tier  troy  ounce  of  sterling  silver,  0.925  fine.  Copper  quotations  are  for 
standard  copper,  spot  and  three  months,  and  for  best  selected,  price  for  the  latter 
being  subject  to  3  per  cent,  discount.  For  convenience  in  comparison  of  London 
prices,  in  pounds  sterling  per  2240  lb.,  with  .American  prices  in  cents  per  pound 
the  following  approximate  ratios  are  given:  £10  =  2.17ic.;  £15  «  3.26c. 

=  £25  =  5.44c.;  £70  =  15.22c.  Variations,  £1  =  0.21}c. 
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Nickel — Shot,  block  and  plaquettes  are  quoted  at  40 @450. 
per  lb.,  according  to  quality  and  size  of  order.  Electrolytic 
nickel  is  5c.  per  lb.  higher. 

Selenium— Producers  of  this  metal  quote  larg’e  lots  at 
$2.75 @3.50  per  lb.,  according  to  size  of  order;  while  as  high 
as  $4.50@5.50  Is  paid  for  retail  lots. 

Gold,  Silver  and  Platinum 

Gold — The  price  of  gold  on  the  open  market  in  London 
remained  at  77s.  9d.  per  oz.  for  bars  and  76s.  4d.  per  oz. 
for  American  coin.  Most  of  the  supplies  arriving  from  South 
Africa  were  taken  for  German  account. 

Sales  of  gold  bars,  from  the  United  States  Assay  Oflice 
in  New  York,  in  May,  were  $2,873,334.  These  sales  are  to 
jewelers  and  others  for  use  in  the  arts.  For  the  five  months 
ended  May  31,  the  total  sales  were  $11,596,023  in  1912,  and 
$14,168,801  in  1913;  an  increase  of  $2,572,778  this  year. 

Gold  in  the  United  States,  June  2,  is  estimated  by  the 
Treasury  Department  as  follows:  Held  in  Treasury  against 
gold  certificates  outstanding,  $1,079,407,169;  in  Treasury  cur¬ 
rent  balances,  $171,958,297;  in  banks  and  circulation,  $610,004,- 
429;  total,  $1,861,369,895,  a  decrease  of  $5,717,190  during  May. 

Iridium — Conditions  in  this  metal  are  unchanged,  and 
prices  are  high,  dealers  asking  $85  per  oz..  New  York. 

Platinum — The  market  is  quiet  and  steady,  with  no  change 
in  prices.  Refined  platinum  brings  $45@46  per  oz.,  while  $49 
@52  per  oz.  is  paid  for  hard  metal. 

The  latest  London  quotation  is  £9  5s.  per  oz.  which  is 
equal  to  $45.  Business  is  reported  good  abroad. 

Silver — The  market  has  been  quiet  with  lower  tendency 
the  past  w'eek,  due  to  tight  money  conditions  in  London. 
Reports  from  India  say  that  the  Monsoon  conditions  are 
favorable  so  far,  and  if  this  continues  and  money  rates 
get  easier,  an  improvement  in  prices  for  silver  is  probable. 

Exports  of  silver  from  London  to  the  East,  Jan.  1  to  June 
12,  reported  by  Messrs.  Pixley  &  Abell: 

1912  1913  Changes 


India .  £2,999,800  £3,423,000  I.  £423,200 

China .  853,500  309,500  D.  544,000 

Total .  £3,853,300  £3,7.32,500  D.  £120,800 


Imports  of  silver  at  New  York,  week  ended  June  21  were 
$116,389,  from  Mexico  and  South  America;  exports  were 
$982,881,  nearly  all  to  London  and  Paris. 

Coined  silver  in  the  United  States,  June  2,  as  estimated 
by  the  Treasury  Department:  Standard  dollars,  $565,590,020; 
subsidiary  coins,  $175,299,876;  total,  $740,889,896.  Of  the  dol¬ 
lars,  $483,067,000  are  held  in  the  Treasury  against  silver  cer¬ 
tificates. 

Zinc  and  Lead  Ore  Markets 

JOPLIN,  MO _ June  21 

The  high  price  of  zinc  blende  is  $45,  the  base  per  ton  of 
60%  zinc  ranging  from  $40  to  $43.  Calamine  sold  on  a  base 
of  $20  @23  per  ton  of  40%  zinc.  The  average  of  all  grades 
is  $40.40  per  ton.  Despite  the  sharp  foreign  advance  local 
lead  prices  have  not  responded,  and  price  quotations  are  un¬ 
changed  at  $52.50  per  ton  of  80%  metal  contents,  and  the 
average  of  all  grades  is  $52,28  per  ton. 

SHIPMENTS  WEEK  ENDED  JUNE  21 

Blende  Calamine  Lead  ore  Value 
Totals  this  week  ..  9,465,640  478,920  1,750,740  $246,725 

Totals  24  weeks  ..  272,678,400  18,420,890  45,832,060  $7,641,682 

Blende  value,  the  week,  $195,229;  25  weeks,  $6,196,046. 

Calamine  value,  the  week,  $5718;  25  weeks,  $240,840. 

Lead  value,  the  week,  $45,778;  25  weeks,  $1,204,796. 

PLATTEVILLE,  WIS _ June  21 

The  base  price  paid  this  week  for  60%  zinc  ore  was  $42 
per  ton.  The  base  price  paid  for  80%  lead  ore  was  $52@53 
per  ton. 

SHIPMENTS  WEEK  ENDED  JUNE  21 

Zinc  Lead  Sulphur 

ore,  lb.  ore,  lb.  ore,  lb. 


Week  .  3,321,560  981,950 

Year  to  date  .  70,333,300  3,379,870  30,138,780 


Shipped  during  week  to  separating  plants,  2,718,060  lb. 
zinc  ore. 

OTHER  ORE  M.tRKETS 

Tungsten  ore  continues  in  fair  demand.  High-grade 
molybdenum  ore  is  also  in  demand,  but  there  is  a  surplus  of 
low-grade  ore.  Vanadium  ore  is  quiet,  with  light  sales. 


I  IRON  TRADE  REVIEW  | 

. . . . . . Illllllllll . I 

NEW  YORK — June  2.% 

Full  operation  of  the  steel  mills  continues  to  furnish  im¬ 
pressive  proof  that  the  business  booked  in  the  great  buying 
movement  of  many  months  ago  was  of  the  soundest  char¬ 
acter.  Cancelations  and  postponements  are  of  negligible 
amount,  and  the  majority  of  the  large  mills  seem  in  position 
to  run  almost  to  the  close  of  the  year  upon  business  now  on 
books.  Specifications  received  against  contracts  continue  to 
average  60  or  70%  of  shipmente.  New  buying  has  shown  a 
slight  increase  in  some  quarters,  comparing  June  with  May. 
In  tubular  goods  specifications  have  considerably  exceeded 
shipments  in  the  past  30  days. 

Reports  of  price  cutting  in  plates  and  shapes  are  not 
generally  credited,  and  at  the  most  they  refer  only  to  east¬ 
ern  mills,  which  were  obtaining  large  premiums  six  months 
ago,  and  did  not  book  forward  business.  Galvanized  sheets 
are  a  trifle  easier,  and  wire  products  show  no  market,  at  all, 
buyers  awaiting  the  downward  adjustment  of  prices  which 
is  frequently  made  at  this  time  of  year. 

Steel  makers  are  taking  a  much  more  optimistic  view  of 
the  future  than  formerly.  They  believe  the  present  apathy 
of  buyers  is  liquidating  all  unfavorable  influences,  particu¬ 
larly  the  tariff  revision,  and  therefore  expect  the  continued 
strength  of  the  steel  position  to  result  in  a  buying  movement 
of  sufficient  proportions  to  take  up  the  slack  which  would 
otherwise  develop  later  in  the  year. 

Pig  iron  seems  to  be  in  better  demand,  though  it  is  owned 
that  there  are  many  inquiries  that  do  not  result  in  business. 
Prices  are  rather  weak,  though  merchant  furnaces  are  not 
willing  to  make  any  further  concessions. 

The  Interstate  Commerce  Commission  has  ordered  a  re¬ 
duction  in  rates  on  coke  from  the  Connellsville  coke  region. 
It  has  also  ordered  that  the  rates  be  kept  down  in  future. 
The  rate  from  Pittsburgh  to  points  in  the  Shenango  Valley  is 
not  touched,  being  entirely  within  Pennsylvania. 

The  commission  has  also  ordered  the  ore  rates  to  Pitt.^- 
burgh  and  points  in  the  valleys  to  be  equalized.  It  has 
ordered  that  hereafter  the  rates  to  Pittsburgh  and  Wheeling 
should  be  the  same.  The  rate  from  the  Lake  ports  has  been 
96c.  to  Pittsburgh  and  60c.  to  Wheeling,  and  this  the  com¬ 
mission  calls  discrimination.  The  new  rate  is  not  prescribed, 
but  there  must  be  no  difference  between  the  two  places. 

Exports  null  imports  in  Great  llrltnin  of  iron  and  steel 
and  manufactures  thereof,  four  months  ended  Apr.  30,  are 
valued  as  below  by  the  Board  of  Trade  returns: 


Exports  Imports  Excess 

Iron  and  steel . ; .  18,341,167  5,236,759  Exp.  13,104,408 

Machinery,  hardware,  etc.  18,838,017  5,2()0,860  Exp.  13,.577,157 


Total .  37,179,184  10,497,619  Exp.  2(>,681,.565 

Total .  31,633,808  8,5.52,339  Exp.  23,081,469 


Quantities  of  iron  and  steel  exported  are  given  at  1,574,- 
918  tons  in  1912  and  1,636,503  in  1913;  quantities  Imported 
were  574,379  tons  in  1912,  and  766,520  tons  this  year. 

PITTSBURGH — Jnne  24 

I>ast  Friday  an  agreement  was  reached  to  govern  skilled 
wages  in  the  sheet  and  tin  mills  controlled  by  the  Amalga¬ 
mated  Association,  the  workers  and  manufacturers  being  in 
conference  at  West  Baden,  Ind.  In  the  tin-plate  scale  heat¬ 
ers  were  given  an  advance  of  5%,  while  in  the  sheet  mill 
scale  the  matchers  and  doublers  were  given  10%  and  in 
the  jobbing  mill  scale  the  second  catcher  was  given  5%. 
Only  about  11%  of  all  the  tin  mills  and  about  22%  of  all  the 
sheet  mills  are  governed  by  the  union  scales.  The  American 
Sheet  &  Tin  Plate  Co.  has  been  entirely  non-union  since  1909. 
The  Phillips  Sheet  &  Tin  Plate  Co.,  which  signed  the  scale 
for  its  Steubenville  tin  plate  plant  last  year,  has  declared 
its  Intention  to  operate  the  mill  open. 

The  feeling  in  I’ittsburgh  steel  circles  continues  to  be  rel¬ 
atively  optimistic.  It  is  felt  that  the  mills  are  so  well  book¬ 
ed  with  business — exemplified  by  their  continued  full  oper¬ 
ation  in  face  of  light  new  buying — that  enough  new  buying 
can  easily  occuh  after  midsummer  to  carry  the  situatior 
through  the  year.  There  will  be  fewer  closings  for  repairs 
in  July  than  was  expected  30  days  ago.  Most  of  the  steel 
mills  will  close  only  for  Friday,  Independence  Day,  an  1 
Saturday,  while  a  few  finishing  mills  will  close  for  one  or 
two  weeks. 

I*lg  Iron — Pig  iron  prices  continue  to  show  the  greater  re¬ 
sistance  to  decline  that  was  noted  a  week  ago,  but  they 
have  tended  to  decline  nevertheless,  quoted  prices  this  week 
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beinp  lower  by  25c.  on  foundry,  and  50c.  on  bessemer.  Sales 
of  foundry  iron  in  the  past  fortnight  total  over  5000  tons, 
chiefly  in  500-ton  lots,  a  bettor  showing  than  for  many 
weeks.  An  unfavorable  feature,  however,  is  that  buyers  are 
taking  smaller  tonnages  than  expected,  and  hence  are  with¬ 
drawing  from  the  market  without  having  supported  it  as 
much  as  expected  by  their  purchases.  We  quote:  Bessemei', 
|16;  basic,  $14.50;  malleable,  $14.25;  No.  2  foundry,  $14;  forge, 
$13.75;  f.o.b.  Valey  furnaces,  90c.  higher  delivered  Pittsburgh. 

FerromiinganeMe — Sales  of  prompt  lots,  generally  carloads 
to  100  tons,  have  been  made  at  about  $1  a  ton  lower  than 
formerly  quoted,  and  it  is  possible  the  contract  price  could  be 
shaded,  though  this  is  not  developed  as  there  is  practically 
no  inquiry,  pending  settlement  of  the  tariff.  The  trade  has 
been  at  sea,  since  the  House  bill  provided  a  large  increase  in 
the  ferromanganese  duty,  while  now  the  Senate  seems  dis¬ 
posed  to  place  it  on  the  free  list.  We  quote  prompt  at  $59 
and  contract  nominal  at  $61,  Baltimore,  freight  to  Pittsburgh 
being  $2.16  per  ton. 

Steel — The  market  is  extremely  quiet,  with  mills  firm  at 
former  quotations  for  forward  delivery.  Prompt  lots  would 
doubtless  command  a  premium,  as  steel  is  scarce,  but  there  is 
no  demand.  We  quote  forward  unchanged  at  $26.50(&27  for 
billets  and  $27 #27.50  for  sheet  bars,  maker’s  mill,  Pitts¬ 
burgh  or  Youngstown.  Rods  remain  at  $29,  Pittsburgh. 

IKON  ore: 

The  Alan  Wood  Iron  &  Steel  Co.  has  contracted  with 
the  Canadian-Venezuelan  Ore  Co.  for  50,000  tons  of  Imatac.v 
ore,  in  addition  to  its  existing  contract.  The  price  is  said  to 
be  a  shade  under  8c.  per  unit,  f.o.b.  dock,  Philadelphia. 

Imports  of  iron  ore  into  Great  Britain  five  months  ended 
May  31  were  2,313,281  long  tons  in  1912,  and  3,377,144  in  1913; 
increase,  1,063,863  tons.  Imports  of  manganese  ore  were 
118,676  tons  in  1912,  and  298,455  in  1913;  increase,  179,779 
tons. 

coke: 

Coke  production  and  shipments  in  the  Connellsville  re¬ 
gion  hold  up  well,  and  there  are  no  signs  of  slackening 
immediately.  The  deadlock  on  second-half  contracts  con¬ 
tinues,  and  producers  still  decline  to  meet  the  views  of  the 
furnace  owners  on  prices. 

ElxportH  of  Fuel  from  Great  Britain  four  months  ended 
Apr.  30  were:  Coal,  23,589,878;  coke,  352,390;  briquettes,  691,- 
347;  coal  sent  abroad  for  the  use  of  steamships  in  foreign 
trade,  6,747,177;  total,  31,380,792  long  tons.  This  is  an  in¬ 
crease  of  11,836,387  tons,  or  60.69f^  over  the  total  last  year, 
when  the  trade  was  almost  suspended  for  a  time,  owing  to  the 
general  strike  of  miners. 

Coal  and  C»>ke  Tonnage  of  Pennaylvanla  R.R.  lines  east  of 
Pittsburgh  and  Erie  five  months  ended  May  31,  short  tons: 

1912  1913  Changes 


Anthracite .  3,688,943  4,641,994  I.  9.53,051 

Bituniinousi .  18,9.56,9.36  2(),()92,4.-i0  1.1,135,514 

Coke .  5.340,912  6,22.5..387  1.  884.475 

Total .  27,986,791  30,959,831  1  2,973,040 


The  total  Increase  this  year  was  10.69{:  the  largest  pro¬ 
portional  gain  being  in  anthracite. 

Elxporta  and  Importa  of  E'liel  in  the  I'nited  Statea.  four 
months  ended  Apr.  30  are  reported  as  follows.  In  long  tons: 


- - Exports - •  - - Imports - . 

1912  1913  1912  1913 

Anthracite .  811,2.59  1,141,903  30  13 

Bituminous .  3, >512,062  4,234,477  488,651  .5.3.5, 8W) 

Coke .  2.58,:«).5  326,990  27,867  22,163 

Bunker  coal .  2,.562,312  2,318,426  .  . 

Total .  7,143,938  8,021,796  .516..548  558,036 

Increase  in  exports  877,858  tons,  or  12.3%;  increase  in  im¬ 
ports,  41,488  tons,  or  8%.  The  bunker  coal,  or  coal  fur¬ 
nished  to  steamships  in  foreign  trade,  is  practically  all  bitu¬ 
minous.  The  heaviest  exports  are  to  Canada,  while  that 


country  also  furnishes  a  large  share  of  the  Imports.  The  im¬ 
ports  are  mainly  on  the  Pacific  Coast. 
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NE:W  YORK — June  2.% 

The  general  market  is  quiet  as  the  midsummer  season  is 
approaching,  and  only  a  moderate  amount  of  business  is 
doing. 

ArMenlo — The  market  is  dull.  There  is  little  demand  from 
the  makers  of  insecticides.  Prices  are  weaker,  current  quo¬ 


tations  being  $3.25 #  3.37 per  100  lb.;  a  figure  at  which  there 
is  very  little  profit. 

Copper  Sulphate — Trade  is  only  moderate,  but  prices  are 
steady  at  $5.25  per  100  lb.  for  carload  lots  and  $5.50  per  100 
lb.  for  smaller  parcels. 

Nitrate  of  Soda — The  market  has  fallen  into  summer  dull¬ 
ness  and  business  is  quiet.  Quotations  are  easier,  2.45c.  per 
lb.  being  named  for  spot;  2.40c.  per  lb.  for  July  and  later  de¬ 
liveries. 

PETROLEUM 

Exports  of  mineral  oils  from  the  United  States  in  May 
were  170,425,349  gal.  For  the  five  months  ended  May  31 
the  total  exports  were  720,476,215  gal.  in  1912,  and  750,383,- 
794  in  1913;  an  increase  of  29,907,579  gal.,  or  4.2%,  this  year. 


COPPER  SMELTERS’  REPORTS 

This  table  is  compiled  from  reports  received  from  the  respective  companies, 
except  in  the  few  cases  noted  (by  asterisk)  as  estimated,  together  with  the 
reports  of  tlic  U.  S.  Dept,  of  Commerce  as  to  imported  material,  and  in  the  main 
represents  the  crude  copper  content  of  blister  copper,  in  pounds.  In  those  cases 
where  tlie  copper  contents  of  ore  and  matte  are  reported,  the  copper  yield  ther 
is  reckoned  at  97  %.  In  computing  the  total  American  supply  duplications  are 
excluded. 

Jan.  Feb.  March  .April  May 


Alaska  shipments  1,668,328  660,2.50  472,29.3  1,730,2.52  1,771,508 

Anaconda .  21,000,000  21,2.50,000  22,900,000  23,800,000  25,600.000 

Arizona,  Ltd .  3,1(K),000  3,000,000  3,200,000  3,100,000  3,200.000 

Copper  Queen  .. .  7,5.54.966  6,810,706  7,5.58,709  8,210,166  8,301,605 

Calumet  &  Ariz.. .  4,750,(XK)  4,0.50,000  4,250,000  4,.500,000  4,300,0C0 

Chino .  3,298,0.30  3,898,998  4,464,723  3,92.5,409  3,183,611 

Detroit .  1,769,071  1,689,277  1,640,671  1,8,56,517  2,001.633 

East  Butte .  1,469,IKX)  1,325,000  1,400,000  1,400,000  . 

Mammoth .  1,957,804  1,661,150  1,641,091  1,4.50,000  1,700,000 

Giroux .  6.50,000  *600.0(X)  *62.5,000  *600,000  . 

Ma.son  Valley..  .  .  1,655,319  1,348,070  1,608,492  1,264,304  . 

Miami .  1,943.900 

Nevada  Con .  4,169,705  4,798,537  5,555,320  5,6.50,608  5,933,275 

Ohio .  492,760  380,849  .596,651  690,001  . 

Old  Dominion.  2,727,0(X)  2,381,0(X)  2,8.53,0a)  3,040.000  2,749,000 

Ray .  3,610,000  3,610,000  4,287,400  4,379,128  4.384,400 

Shannon .  1.2.32,000  1,1,52,000  1,260,000  1,238.000  1,080,000 

Tennessee .  1,824,6.37  1,600,151  1,796,394  1,718,188  . 

United  Verde*...  2,900,0(K)  2,750,000  3,000,000  3,000,000  . 

Utah  Copper  Co. .  7,333,495  7,.585,.30.3  8,248,880  9,.5,39,847  10,003,227 

Lake  Superior*  . .  17,.5<X),()00  19,000,000  19,000,000  17,000,000  18,750,000 

Non-rep.  mines*  .  5,675,363  5,399,849  6,203.606  6,000,000  6,200.000 

Total  prod .  96,337,478  94,950,141  102,.562,2.30  104,092,420  . 

Imports,  bars,  etc.  34,026,236  21,372,292  24,215,480  25,578,297  . 

Total  blister  . .  .  130,363,714  116,318,433  126,777,710  129,670,717  . 

Imp.  ore  &  matte  7,563,758  9.459,432  11,911,041  7,177,363  . 

Tot.al  Amer....  137,927,472  12.5,781,865  138,688,751  136,848,080  . 

Miamit .  2,9:12,369  2,817,200  3,102,200  2,312,900  . 

Shattuck-Arizona  1,381,422  1,136,480  1,234,450  1.158,326  1,026,170 

Brit.  Col.  Cos.; 

British  Col.  Cop. .  720,260  688,312  844,73.5  794,000  . 

Granby .  1,792,245  1,740,(X)0  1,967,962  1,857,452  1.782.570 

Mexican  Cos.; 

Boleot .  2,6.58,880  2,.53.5,680  2,204,720  2,811,200  2,424.800 

Cananea .  5,4.50,000  4,880,000  4,772,000  .3,581,690  2,272,000 

Moctezuma .  2,913,294  2,730,914  3,062,159  2,753,240  2,695.881 

Other  Foreign; 

Bnaden,  Chile. .  .  .  1,484,000  1,178.000  1,472,000  1,512,000  1,1.50.000 

Cape  Cop.,  S.  Af.  770,.540  712,.320  732,4.80  .586,880  387,520 

Kvshtim,  Ru.ssia.  1,644,160  1,3.52,960  1,478,4(X)  2,544,640  . 

Spas.sky,  Russia..  974,400  1,003,.520  974,400  974,400  . 

Exports  from 

Chile .  6,7.52,000  .5,824,000  7,840,000  7,616,000  3,.584.000 

Australia .  9,744,(XX)  5,512,000  6,944,000  6,608,000  7.840.0tX) 

Arrivals— Europt  17,689,280  8,509,760  15,585,920  10,.>45,920  13,661.760 


t  Boleo  copper  does  not  come  to  American  refiners.  Miami  copper  goes  to 
Cananea  for  treatment,  and  reappears  in  imports  of  blister.  From  Alay  J, 
Miami  copper  is  refined  in  the  U.  S.  and  appears  under  .American  mines, 
t  Does  not  include  the  arrivals  from  the  I’nited  States,  .Australia  or  Chile. 


ST.ATISTIC.S  OF  COPPER 


United  States 

1  Visible  Stocks. 

Month 

U.S.Refin’y  Deliveries, 
Production  Domestic 

Deliveries,  Unite<l 
for  Export  8*ates 

Europe 

Total 

V.  ’12.. 
VI . 

VII. ... 

VIII. . . 

IX  . 

X  . 

XI  . 

XII.... 

126,737,8.36  72,702,277 
122,315,2401  66,146,229 
137.161,1291  71.094,.381 
14.5,62,8, .5211  7.8,722,418 
140,089,819  6.3.460,810 
14.5,405,4.531  84,104,7.34 
1.34,695,400  69,.369,79.5 
143.354.042!  58,491.723 

69,485,945  6.5.066,029 

61.449.6.50  49.61.5,643 
60,121,3.31  44,3.3.5,0(M 

70.48.5.1.50  ,50,2.80,421 

60.264.796  46,701,374 
47,621.342'  6.3,06.5..5S7 
.55.906,. 5.50  76.744,064 

65.713.796  86,164,0.59 

1.34,176,(XK) 
11 7,801, 6(X) 
108,186.(XXi 
113,299,200 
113,.568,(XX) 
107.40.8,000 
10.3,801,600 
96,947,200 

199,242,029 

167,417,244 

1.52.. 521.003 

163.. 579.621 
160.269,374 

170.47.3.. 5.87 

180.. 546..564 
183,111,259 

Year, 

1912 

1  ,.581 .920,287  819,665,948  746,396,4.52  . 

. 

I.  191.3. 

II . 

III..  .. 

IV  . 

V  . 

VI  . 

14.3,479.625  6.5,210,0.30 
1.30.948.881  .59,676,492 
1.36,251,849  76..58,5,471 
1.3.5..3.53,402  78.1,58.8.37 
141,319,416  81,108.321 

i 

60,383.845  10.5.312,.5.S2 
72.168..523 123  198,332 
77.699.306 1 22.302.890 
8.5.894 .727 1 04,269,270 
68,285,978  7.5,.549.10S 

. i  67,474,225 

1 

78.491  ,,840|l, 83,904,422 

77.. 504.000|200,702,332 

81.244.800 203.. 547.690 
87,1 80.800191 ,4.50,070 
8.5.948.800161,497.908 
77.235.200144.709,425 

Note — From  .Tan.  1,  1913,  visible  supplies  in  Europe  do  not  include  copper 
afloat. 
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THP]  EXGIN^EEETNG  &  MINING  JOURNAL 


SAN  FRANCISCO 


Name  <)I  Comp.  1  HM 


Name  of  Comp. 


Relluq  I  Sale  lAmt. 


Company 


COMSTOCK  STOt;KS 

Alta . 

IJelclier . 

Rest  &  Relclier. . .  I 

Caledonia . 

Challenge  Con....! 

Chollar . ! 

Confidence . | 

Con.  Virginia . 

Crown  Point . 

Gould  &  Curry... 
Hale  k  Norcross.. 

Me.xican . 

Uccidental . 

Dpliir . 

Overman . 

Potosi . 

Savage . 

Sierra  Nevada. . .. 

Union  (;on . 

Yellow  Jacket. .  . . 


Rise.  Nkv.  &  Cal. 

Relinont . 

I  Jim  Butler . 

[llacNamara . 

I  Midway . 

Jlont.-’l'onopah  .. 

North  Star . 

.■West  End  tlon _ 

'.Atlanta . 

Booth . 

C.O.D.  Con . 

I’omb.  Frac . 

Jumbo  Extension 
Pltts.-sllver  Peak 

Silver  Pick . 

St.  Ives . 

.Tramp  Con . 

'Argonaut . . 

;Buuker  Hill . 

■Central  Eureka.. 
,S<1.  Eureka . 


Arlington,  Ida . 

.Aurora-Sampsou,  I<ia. . . 

Big  Elk,  Ida . 

Cedar  Creek, Ida . 

Central  Eureka,  Calif. . . 

East  Hecla,  Ida . 

Giant  M.  &  D.  Co . 

Houghton  Copper,  Jlich 

Hypotheek,  Ida . 

linperialM.  &  M.,  Ida... 

Imperial  Mg.,  Ida . 

Lone  Star,  Nev . 

Middle  Swansea,  Utah. . 

Mineral  Farm,  Ida . 

New  Arcadian,  Mich .... 
Old  Evergreen,  Utah.... 

Oreano,  Ida . 

Samson,  Ida . 

Sierra  Nevada,  Nev . 

Silver  Flat,  Utah . 

Silver  Moon,  Ida . 

Silver  Pick,  Nev . 

Sunset  Dev., Ida . 

Tlntic  Standard,  Utah.. 

Tuscumbla,  I<ta . 

Union  Chief,  Utah . 

Wonderful,  Ida . 


New  Yoi'k  and  St.  Louis  cents  per 
pound.  London,  pounds  sterling'  per 
long  ton. 


May  1  July  1  O.UO'2 
Juue24Julyl5  o.io 
June  23  July  7  O.lKIl 
'June  2, July  2t)  0.005 
June 23. July  2S  0.01 
'June  10  July  10  0.001 
June 21; July  19  O.OO.A 
Apr.  20  July  10  0.001 

I . I .  0  01 

'June  lo' July  lo'  o.OOl 


Sl’ELTIir 


BOSTON  EXCH.  June  24 


June  24' 


Name  of  Comp.  iClg. 


Name  of  t'omp. 


Adventure . 

lAhmeek . 

AlaskaGold  M. . . 

Algomah . 

Allouez . 

Am.  Zinc . 

Arlz.  Com.,  ctfs.. 

Bonanza . . 

Boston  &  Corbin  , 
Butte*  Balak..., 
t'alumet  &  Arlz  . , 
Calumet  &  Hecla, 

Centennial  . 

Cliff . . 

Copper  Range. . . 

I  Daly  West . 

;En8t  Butte . 

Franklin . '. 

Granby. . . 

Hancock  . 

Hedley  Gold . 

Helvetia . 

Indiana . 

Island  Cr’k,  cum 
Island  Cr’k.  pfd. 

Isle  Royalo . 

Keweenaw . 

Lake . . . 

La  Salle . 

I  Mass . . 

'Michigan . 

'Mohawk . 

I  Now  Arcafllan. . . 
New  idriayulek 

i  North  Butte . 

North  Lake . 

OJlbway . 

Old  Dominion... 

Osceola . 

Quincy . 

Shannon _ . . . . 

iShattuck-Arlz. . . 

;  Superior . 

Superior  *  Best. 

Tamarack . ’. 

Trinity . 

Tuolumne . 

U.  S.  Smelting... 
,U.  S.  smelt’g.  pf. 

Utah  Apex. . 

Utah  con . 

Victoria . 

Winona  . 

Wolverine . 

AVynndot . 


Amalgamated .. . . 
Am.  Agrl.  Chem .. 
Am.Sm.&Ref.,com 
Am.siu.*  l{et.,pf. 
Am.  Sm.  Sec.,  pf.  B 

Anaconda . 

Batopilas  Min.... 
BethlehemSteelpf 

Chino . 

Federal  Ar.&S.,pf. 
GreatNor.,oro.  ,ctl. 

Guggen.  Exp . 

Ilomestake . 

Inspiration  Con. . 
Aliaml  Copper. . . . 
Nat’nalLead.com. 
National  Lead,  pf. 

Nev.  Consol . 

Pheli»s  Dodge.... 
Pittsburg  Coal.  pf. 
Quicksilver,  pf. . . 

Ray  Con . 

Republic  lAS.com. 
Reimbllc  1  &  S,  pf. 
SlossShelll’d.com. 
Sloss  Shellleld.pf. 
Tennessee  Copper 

Utah  Copper . 

U.  S.  Steel,  cfim  . . 

U.  S.  Steel,  i)f . 

Va.Car.  Chem.,  pf. 


Monthly  Averas'c  Prices  «»f  Metals 

SILVER 


London 


New  York 


Month 


January... 

February.. 

JIarch . 

April . 

May . 

June . 

July . 

August.... 

September 

October.... 

November. 

December. 


New  York  and  St.  I..ouis,  cents  pei' 
pound.  London,  pounds  sterling  per 


PIG  IRON  IN  PITTSBURG 


No.  2 
Foundry 


Bessemer 


Basic 


New  York  quotations,  cents  per  ounce 
troy,  fine  silver;  London,  pence  per 
ounce,  sterling  silver,  0.925  fine. 


January.. . 
lebruary . . 

March . 

.April . 

A I  ay . 

Juno . 

July . 

August .... 
September 
October.... 
November. 
December. 


Year. 


STOCK  QUOTATIONS 


COLO.  SPRINGS  June24 


!SALT  LAKE  Juue'24 
Name  of  Comp.  |  lild. 


Name  of  Comp. 


Acacia . 

Cripple  Cr’k  Con. 

C.  K.  &  N . 

Doctor  Jack  Pot. 

Elkton  Con . 

El  Paso . 

Findlay . 

Gold  Dollar . 

Gold  Sovereign . . 

Isabella . 

Jack  Pot . 

Jennie  Sample  . . 

Lexington . 

Moon  Anchor.... 

Old  Gold . 

Alary  McKinney. 

Phai'maclst . 

Portland . 

Vindicator . 

Work . 


■  Beck  Tunnel... 

Black  Jack . 

Cedar  Talisman. 
Colorado  Mining 
Columbus  (;ou.. 

(h’own  Point . 

Daly-Judge . 

Grand  Central... 
Iron  Blossom. . . . 

Little  Bell . 

Lower  Mammoth 
Mason  Valley... 

May  Day . 

Nevada  Hills.... 
New  York . 


BOSTON  CURB  Juno  24 


New  York,  cents  per  pound,  London, 
pounds  sterling  per  long  ton  of  standard 
copper. 


Name  of  Comp. 


Bingham  Alines. . . 

I’.oston  Ely . I 

Boswyocoh . . 

Butte  Central . 

[Cactus . 

Calaveras . 

Chief  Cons . 

|(!orbln . 

Cortez . 

! Crown  Reserve... 
Eagle  &  Blue  Bell. 

;  First  Nat.  cop _ | 

'Houghton  Copi)or 

jAIaJestlc . j 

lAIexican  Aletals..! 

[Aloiieta  Pore . ' 

[Nevada-Douglas. 

New  Baltic . 

Oneco  . 

Raven  Copper.... 
Rhode  Island  Coal 
iSmokey  Dev . 


London 


Month 


Prince  Con . 

ISllver  King  Coal’n 

!  Sioux  Con . 

[Uncle  Bam . 

i  Yankee . 


January. . . 
February. . 
March .... 

April . 

May . 

June . 

July . 

Augu.st . . . . 
September, 
October. . . 
November. 
December. 


TORONTO 


Name  of  Comp. 


Bailey . 

t^onlagas . 

T.  &  Hudson  Bay 
Tlmiskamlng  ... 
Wettlaufer-Lor. . 

Apex . 

Crown  Chartered 

Dohle . 

Dome . 

DomeExten...  , 


Camp  Bird. . . : 

El  Oro . 

Esperanza  . . . 
Alexlco  Mines 

Orovllle . 

Santa  Gert’dlsj 

Stratton’s . 

Tomboy . I 


[S.  W.  Aliaml . 

South  Lake . 

[Trethewey . 

j  Uni  toil  Verde  Ext. 


New  York  in  cents  per  pound;  London  in  pounds 
sterling  per  long  ton. 


tLast  quotation. 


£0 

17s 

9(1 

0 

15 

0 

0 

IS 

6 

15 

0 

0 

6 

G 

1 

5 

0 

0 

1 

9 

1 

7 

0 

New 

Electrolytic 

YOBK 

London . 

1  Standard 
Lake  | 

1912  i  1913 

1912  1913  1  1912 

1913 

January . 

14.094  16.438 

14.337  16.767  62.760 

71.741 

February.... 

14.084  14.971 

14.3’29  15.25362  893 

65.519 

Alarch . 

14.698  14.713 

14.868  14.93065.884 

65.3’29 

April . 

15  741  15.291 

15.930  15. 565  70.294 

111 

Alay . 

16.031  15.436 

16  245  15.738  72  352 

68  8(0 

June . 

17  234  . 

17  443  .  78, '2.59 

July . 

17.190  . 

17.3.53  .  76.636 

August . 

17.498  . 

17.644  ......  78  670 

September . . 

17.508  . 

17.698  .  78.762 

October . 

17.814  . 

17.661  .  76.389 

November.. . 

17.326  . 

17.617 . 76,890 

December. . . 

17.376  . 

17.6(XI . 75.516 

Year . . 

16.341  . 

16.560  .  72.942 

1 

New  York  St.  Louis 

Loudon 

1912  1  1913  1912  1  1913 

1912  1913 

January . 

4.435  4  3-21  4.3’27  4  171 

15.697  17.114 

February.. . . 

4.0'26  4.3'25  3  946  4.175 

15.738  16.660 

Alarch . 

4.073  4  3-27  4.046  4.177 

15.997  15  977 

April . 

4  •2(HI  4.381  4  118  4. ’242 

16  331  17.697 

Alay . 

4  194  4.342  4  072  4.’2’26 

16.609  18.9’23 

June . 

4  :192  .  4.321  . 

17.688  . 

July . 

4720 .  4.603 . 

18  544  . 

.August . 

4  569  .  4  452  . 

19  655  . 

Septeiiiber  . . 

5.048' .  4.9'24 . 

•22.292  . 

October . 

5.0711 .  4.894' . 

■20  (130  . 

November. . . 

4.615; .  4.46:! . 

18.193  . 

December. , . 

4  :«)3' .  4.1.52 . 

18.069  . 

Year . 

4.471  . 1  4.360' . 

17.9‘29' . 

1 

N.  Y.  CURB  June ’24^ 

Name  of  Comp.  | 

cig. 

Barnes  King . 

1.28 

Beaver  Con . 

.34 

Big  Four . 

.47 

Braden  Copper... 

G‘4 

B.  C.  t;opper . 

2U 

Buffalo  Aiiiu's.... 

‘Jl-i 

Can.  G.  *  8 . 

.‘23 

Con.  Arlz.  Sm . 

Davls-Daly . 

Dlnm’fleld-Dnlsy . 

.03 

Ely  Con . 

.07 

Florence . 

.35 

Giroux . 

l>i 

Gold  Hill  Con . 

tu 

Goldllcld  Con . 

Greene  (Anam'a. . 

6 

Greenwatcr . 

.05 

Intornat.  S.  &  It. . 

tl09 

Kerr  Lake . 

Keystone . 

La  Rose . 

AIcKlnley-Dar-Sa. 

Alin.  Co.  of  A.  new 

Motlierlode  Gold. 

t.oo 

Nlplsslng  Alines.. 

9 

Ghlo  Copper . 

Pacific  Sm.  &  AI . . 

Puebla  S.  &  K . 

2 

South  Live  Oak.. 

u 

South  Utah  AI. &S. 

Stand’d  OH  of  N.  J. 

343 

Stewart . 

Tonoi»ah . 

1  4’/(l 

Tonopnh  Ex . 

i 

Tonopab  Merger.. 

'  .68 

Tri-Bullion . 

Tularosn . 

Union  Alines  .... 

% 

United  Cop.,  j)fd.. 

Yukon  Gold  . . 

2*4 

LONDON  Juno  14 

Name  of  Com.  1  ( 

.  Ig. 

Bid 

Name  of  Comp. 

.08 

7. ’25 
t67.()0 
.34 
.11 
toi 
t.ooj 

.23 

+15.00 

.09 

Foley  O’Brien.... 

Holllnger . 

Imperial . 

Jupiter . 

Pearl  Lake . 

Porcu.  Gold . 

Preston  E.  D . 

Rea . 

Swastika . 

West  Dome . 

New  York 

St.  I 

ouis  London 

1912 

1913 

1912 

1913  1912  1  1913 

January . 

6.442 

6.931 

6.292 

6.834  ’26.642  26.114 

February _ 

6  499 

6. ’239 

6.349 

6.089  26  (161  ‘25.338 

Alarcli . 

6.(i'26 

6.078 

6.476 

6.9’26'’26.048  24.606 

April . 

6.(’>:!3 

6.  (ill 

6  483 

6.49l;25  644  ‘25.313 

Alay . 

6.406 

6.529 

6.’256’26.790’24..583 

June . 

it  S77 

6  727 

. I•25.763  . 

July . 

7.116 

6  966 

. ''26  174' . 

August . 

7.0’28 

6.878 

. '26.443  . 

Septembei  . . 

7.4,54 

7  313 

. '27.048  . 

October . 

7.426 

7.276 

. '27.  ,543  . 

November,. . 

7  371 

7. ’221 

. 126.804  . 

December. . . 

7.162 

7.081 

Year . 

6.943 

6.2799 

. . 

Epping-Carpenter 
Mine  Station  Pumps 


Pumps,  Corliss  High  Duty  Pumping  Engines, 
Horizontal  Duplex  Power  Driven  Pumps  and 
Single  and  IMulti-Stage  Centrifugal  Pumps, 
in  types  and  sizes  to  meet  your  every  require¬ 
ment.  Ask  for  the  Catalog. 


During  our  50  years  in  this  field,  Epping-Car¬ 
penter  Pumps  have  been  developed  to  such 
high  standards  of  efficiency  and  reliability 
that  they  are  preferred  by  mining  men  every¬ 
where.  The  line  is  complete  and  includes 
Simple,  Compound  and  Triple  Expansion 


Epping-Carpenter  Pump  Co.  Main  Offices  and  Works,  Pittsburgh,  Pa. 

NEW  YORK  CHICAGO  PHILADELPHIA  BOSTON 

90  West  St.  Monadnock  Bldg.  Harrison  Bldg.  131  State  St. 

-  AGENCIES  IN  ALL  PRINCIPAL  CITIES 


Selling-TllE  EXGIXEERIXCr  &  MIXIXG  JOURXAL-^gc^ion 
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With  an  Automatic  Feeder  is 
More  Ecotiomical  than  Without 


Thirteen  Cost  Cutters 

“S-A”  Apron  Feeders 


The  ‘‘Labor  Saver''— 
Free 


TliP  "I.abor  Saver”  is  distiaetly  a  treatise 
on  tiie  modern  way  of  liandlinK  conveyor 
prol)lenis.  Tells  you  how  your  neif;ld)ors 
are  handling  theirs.  This  (trc-at  little 

fmblication  is  free.  GettinK  on  the  mailitiK 
i.st  won't  oblijiate  you,  .“o  do  it  before 
you’re  an  hour  older.  MOW. 


idiotographed  ju.st  before  they  left  our 
shops  to  KO  on  the  job  for  more  and  better 
cconoiny  at  the  plant  of  the  Hutte  and 
SuiM'rior  Copper  Company.  The.se  feeders 
were  eaeh  three  feet  two  inches  centers, 
with  3()-inch  aprons,  desijjned  to  operat(! 
below  24-ineh  x  12  inch  oixuiinKs. 


“S-A”  Apron  Feeder — 


An  uneven  flow  of  ore  from  a  bin  opening  demands  the  use  of  a 
crusher  or  conveyor  of  sufficient  capacity  to  equal  the  maximum 
flow,  but  which  must  usually  operate  below  capacity.  An  auto¬ 
matic  feeder  regulates  the  flow  so  that  a  small  crusher  or  con¬ 
veyor  may  be  used,  consuming  less  power  and  operating  at  full 
capacity  all  of  the  time — there’s  true  economy. 


A  feeder  of  the  heavy  type — large  capacity.  It  is  capable  of  handling  huge  lumps 
of  ore  more  than  a  foot  in  diameter  and  yet  maintains  a  perfect,  steady  feed  for 
the  finer  ore.  This  feeder  is  used  below  ore  bins  and  hoppers  all  over  the  country. 
See  its  compactness — its  evident  advantages. 


The  load  acts  entirely  upon  the  steel  apron  and  the  slow  steady  travel  of  the 

apron  requires  little  power,  produces  no 

vibration  and  requires  practically  no  atten- 

tion.  The  life  of  an  Apron  Feeder  is 

practically  unlimited — it  means  economy  in 

the  fullest  sense  of  the  w'ord.  . 


Built  for  .smaller  rapaeities  and  for  hand- 
liiiK  .smaller  lump.s,  yet  made  with  tin;  .same 
care  in  the  detad.s  as  the  larger  types — tlio 
same  accuracy  in  adjustment  and  fittings. 
Becaus<;  of  its  extreme  accuracy  it  is  widely 
used  as  a  proportioning  feeder. 


Every  crusher  and  conveyor  the  country  over  must  be  fed  uni¬ 
formly  if  maximum  efficiency  is  to  be  reached. 


Where  lump  material  is  delivered  from  a  bin  it  is  only  possible  to 
obtain  an  even  flow  with  the  use  of  an  automatic  feeder.  In  this 
case  it’s  a  waste  of  money  not  to  use  one. 


If  you  are  not  positive  just  what  type  of  feed¬ 
er  will  be  best  for  you,  just  put  the  problem 
up  to  our  engineering  experts,  maintained 
for  that  very  purpose.  Get  their  opinion, 
anyway.  Just  write. 


*^S-A” 
Automatic 
Roll  Feeders 


Stephens  -  Adamson  Mfg.  Company 

Conveying,  Screening,  Transmission  Machinery  A.Urora.|  Illinois 
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50  Church  St..  XKW  YORK  803  New  Rank  of  Commerce  RIdg.,  ST.  I.OUIS.  MO. 
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Moments  With  The  Ad.  Manager 

The  Business  Page 


A  very  curious  case  came  to  our 
attention  the  other  day.  It  was  so 
unusual  that  we  believe  you,  too,  will 
be  greatly  interested  in  it. 

A  few  years  ago  Ruhifoarn  was  a 
national  tooth  wash.  Our  sisters,  our 
cousins  and  our  aunts  used  it.  It  was 
sold  practically  all  over  the  country. 
And  the  girl  with  the  Rubifoam  smile 
was  as  well  known  as — well,  say  as 
well  known  as  a  Vice- Presidential 
nominee  before  his  election. 

But  suddenly  this  girl  disappeared. 
Her  dazzling  smile  no  longer  lighted  up 
magazine  pages,  glorified  billboards, 
burst  forth  from  newspapers.  Rubi¬ 
foam  was  no  longer  advertised. 

A  coterie  of  advertising  men  got  to¬ 
gether  and  decided  to  go  after  the  manu¬ 
facturer  of  Rubifoam  and  find  out  the 
why  and  wherefore  of  Miss  Rubifoam’s 
retirement. 

This  manufacturer  lived  up  in  New 
England. 

“What’s  the  matter — lost  your  nerve; 
didn’t  the  advertising  pay  you?’’  asked 
the  advertising  men  when  at  last  they 
confronted  the  manufacturer. 

He  shook  his  head,  smiled.  “Yes,  it 
paid  me.  I  believe  in  it — thoroughly.’’ 

Naturally  his  questioners  were  dumb¬ 
founded.  “Well,  what — !’’ 

“You  see,  gentlemen,  it’s  this  way. 
I’ve  built  up  this  business  entirely  by 
myself.  I  have  no  one  to  whom  to 
leave  it.  I  have  no  idea  how  it  would 
be  managed  after  my  death — no  idea 
as  to  whether  the  standard  of  the  prod¬ 
uct  would  be  kept  up.  I  want  to  guard 
against  its  deterioration.  So  I’ve  sim¬ 
ply  let  the  advertising  drop  and  the 
business  is  slowly  dying.  I  figure  by 
the  time  I’m  ready  to  pass  in  my  checks 
the  business  will  be  about  finished,  too.’’ 

The  advertising  men,  when  they  had 
sufficiently  recovered  from  their  aston¬ 
ishment,  told  him  it  was  his  duty  to 
the  community  to  continue  advertising, 
that  he  was  throwing  his  employees  out 


of  work  and  tried  a  host  of  similar 
arguments.  But  the  manufacturer  re¬ 
fused  to  give  up  his  peculiar  views  re¬ 
garding  the  matter. 

It  would  cause  an  earthquake  like  a 
hundred  panics  combined  if  all  adver¬ 
tisers  should  suddenly  make  a  decision 
similar  to  this  which  the  manufacturer 
of  Rubifoam  made. 

Imagine  the  quandary  you’d  be  in. 
Where  would  you  buy  the  things  that 
are  absolutely  essential  to  you? 

There  was  a  time  when  man  was 
almost  entirely  independent  of  other 
men.^ 

He  tilled  his  own  ground  (or  rather  his 
wife  did),  raised  the  vegetables  and 
fruits  he  needed  and  killed  the  meat 
and  clothed  himself  with  the  skins  of 
the  animals  he  killed. 

But  year  after  year,  century  after 
century,  that  kind  of  independence  has 
slowly  gone.  Modern  man  is  depend¬ 
ent  upon  his  fellow  men. 

Like  a  huge  net  this  dependence  of 
ours  upon  each  other  stretches  through 
he  fabric  of  life. 

Today  we  look  to  others  for  the  bed 
we  lie  in,  the  house  we  live  in,  the  clothes 
we  wear,  even  the  food  we  eat.  Others 
look  to  us  for  that  one  small  thing  which 
is  our  product. 

New  York  City,  shut  off  from  its 
food  supplies,  would  have  a  starving 
population  within  48  hours. 

Advertising  is  the  means  by  which 
men  offer  their  product  to  as  many 
other  men  as  possible — hundreds  of  men, 
thousands  of  men  where  before  they 
could  only  reach  individuals. 

Advertising  enab’es  men  who  manu¬ 
facture  the  machinery  you  use  to  come 
direct  to  you  with  their  product  no 
matter  where  you  are. 

The  advertisers,  of  course,  depend 
upon  you  but  you  also  depend  upon 
the  advertisers. 

Think  about  it  as  you  read  over  the 
Selling  Section  this  week. 
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It’s  A  General  Utility  Drill 

The  Cleveland  “Little  Miner” 

No  one  is  a  firmer  believer  in  each  type  of  drill  for  a  certain  definite 
purpose  than  we  are.  But  very  often  in  a  small  mine  or  a  large  one, 
for  that  matter,  there^s  an  urgent  need  for  a  light  drill  that  can  be  turned 
to  almost  any  work,  and  do  it  well.  Such  is  the  Cleveland  “Little  Miner.” 
It’s  a  jack  of  all  trades. 


Sloping  —  Sinking  —  Drifting 


Stoping: — The  "Little  Miner”  can  be  very ‘ef¬ 
ficiently  used  in  either  soft  or  medium  ground. 
In  many  mines  these  machines  are  in  service  for 
removing  roof  where  the  height  of  the  drift  is 
to  be  increased,  for  putting  pop  holes  in  boulders 
in  the  ore  chute,  which  are  too  big  and  must  be 
broken  up  for  surveyor’s  holes,  etc. 


Sinking: — By  simply  giving  a  knurled  sleeve  a 
half  turn  the  air  feed  locks  to  the  cylinder  and 
becomes  inoperative.  The  operator  lays  the 
feed  cylinder  against  his  shoulder  and  can  turn 
the  cylinder  back  and  forth  by  means  of  the 
rocker  handle.  In  this  way  pop  holes  may  be 
put  in  boulders  too  big  to  be  loaded  on  a  car 
without  first  being  broken  up,  holes  put  in  a 
tunnel  floor  should  it  be  necessary  to  lower  it — 
in  fact  the  “Little  Miner”  can  be  relied  on  to  do 
everything  a  hand  sinker  will  do  and  yet  you 
have  the  advantage  of  other  possibilities,  which 
a  hand  sinker  does  not  possess. 


Drifting: — We  make  a  light  ingle  screw  column 
easily  handled  and  set  up  by  one  man,  and  with 
the  “Little  Miner”  so  mounted  we  have  an  ideal 
machine  for  the  prospector,  coal  mine,  or  for 
any  big  property  because  the  column  comes  in 
handy  enough  times  to  make  it  soon  pay  for 
itself. 


Get  particulars  about  the  “Little  Miner.” 
Find  out  how  well  you  can  use  him  at  your 
mine.  Just  drop  us  a  postal  for  full  de¬ 
tails. 


Send  for  Catalog  No.  8  for  full  particulars. 
There  is  a  size  and  type  of  Cleveland  Drill 
for  every  requirement. 


“POP”  HOLING  WITH  A  CLEVELAND 
“LITTLE  MINER” 

Note  the  Air  Feed  Locked  Cylinder 


The  Cleveland  Rock  Drill  Company 

6410  Hawthorne  Avenue,  Cleveland,  Ohio 

New  York,  30  Church  Street  Chicago,  704  Fisher  Building 

San  Francisco,  Calif. — D.  D.  Demarest  Co.  Denver,  Colo. — VauKhan  Machinery  Co. 

Los  AnKcles,  Calif. — Smith-Booth-Usher  Co.  Salt  Lake  City,  Utah — Salt  Lake  Hardware  Co. 

Mexico  City,  Mexico — United  Sales  Co.  Victor,  Colo,  Geo.  M.  Harris.  Wallace,  Idaho — Coeur  d’Alene  Hardware  Co. 

I-shpeming,  Mich. — P.  O.  Box  No.  234 
Butte,  Mont.,  Western  Mining  Supply  Co. 

The  names  of  Foreign  Agents  in  any  locality  supplied  on  request. 

Canadian  Trade  supplied  by  Cieveiand  Pneumatic  Tool  Co.,  of  Canada, 

Ltd.,  80  Duchess  Street,  Toronto,  Ont. 
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Are  You  Losing  Money 
in  Your  Mill  ? 


Find  out  where  the  losses  are,  and  perhaps  a  small  change 
will  save  all  you  are  now  losing.  You  should  take  samples 
at  regular  intervals  at  various 

points.  This  can  be  done  with  a  JT  lOOCl  hSCUnpidT 


Automatic,  Simple,  Accurate.  No  trouble  to  install 
Little  headroom  required.  No  attention  required  to  operate 


tloidrie  fe.  Bolthoff 

tits-  Co. 

Deiwer.JI^^Sii^k!ColoiraLdo 
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The 

W.  S.  M. 
Hoist 
above 

was  built  to  meet 
special  conditions — 
hoisting  from  great 
depths  with  short 
leads. 

It  provides  for  flat 
rope  wound  on  reels 
making  the  short 
leads  possible  and 
giving  better  bal¬ 
ance  between  up¬ 
coming  and  down¬ 
going  cages. 


More  and  More  Steel 

is  being  used  right  along 

In  Mine  Hoists 


Greater  depths,  higher  speed,  and  heavier  loads  have  necessitated 
stronger  hoists  for  mine  use.  And  the  practical  solution  has  been 
found  in  the  substitution  of  steel  parts  in  many  instances  in 
which  iron  has  been  formerly  used — as  for  instance,  gears  and 
drums 

In  this  connection,  note  this: — 

Wellman-Seaver-Morgan  Hoists 

are  always  made  with  steel  parts  when  occasion  demands.  We  never  dodge 
the  issue.  For  we  have  our  own  steel  foundries  and  have  no  difficulty  in  turn¬ 
ing  out  even  the  largest  and  most  intricate  steel  castings. 

Before  you  decide  on  a  hoist,  consult  our  Engineering  Department. 
It  will  put  you  under  no  obligations — it  MAY  have  important  results. 


The  Wellman-Seaver-Morgan  Company 

Engineers  and  Manufacturers 

GENERAL  OFFICES:  CLEVELAND,  OHIO,  U.  S.  A. 


NEW  TOKK  Hudson  Terminal. 


branch  OFFICES: 
DENVER,  611  Ideal  Building. 


MEXICO,  D.  F..  Apartado  1220— 14  a  de  Guerrero  3326 
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-I  **2  I  POUND  LOAD 


A  man  does  his  best  work 
when  he  does  the  amount  of  work 
that’s  best  for  him. 

That’s  the  Whole  Secret  of  the 
Success  of  "Scientific  Shoveling” 


That’s  the  whole  basis  of  the  efficiency  shovel 
load — 21  pounds — the  average  load  at  which 
he  does  his  best  day’s  work  all  day  long. 

That’s  the  reason  why  a  shoveler  does  more 
work  with  less  effort. 

Because  each  time  he  takes  naturally  an 
approximate  load  on  his  shovel  of  21  pounds. 

He  does  more  work  simply  because  he  is 
working  under  the  right  conditions. 

That  is  why  a  Wyoming  2 1 -Pound-Load 
Shovel  is  made  for  any  given  material  handled 
around  your  mine — 

There  is  a  Wyoming  21 -Pound-Load  Shovel 
suitable  for  lump  ore,  one  for  the  wet,  heavy 
concentrates,  one  for  tailings,  one  for  dirt, 
sand,  concrete,  etc.,  etc. 

Frederick  W.  Taylor,  the  efficiency  expert, 
tripled  his  shovelers’  capacity — starting  with  a 
gang  of  600  of  them. 

You  can  at  least  double  your  shovelers’ 
capacity. 

Isn’t  it  worth  your  investigation? 


WYOMING- 


(Registered  TrademarK) 


It  is  an  excerpt  from  Frederick  W.  Taylor’s 
“The  Principles  of  Scientific  Management.” 
reprinted  by  permission  of  the  publishers, 
Harper  and  Bros. 

We  shall  be  glad  to  send  you  a  copy  sim¬ 
ply  for  the  request.  Write  us  today. 


The  Wyoming  Shove!  Works,  Wyoming,  Pa 


Makers  of  Good  Shovels  for  almost  40 
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Increase  Your  Saving  and  Your 

Mill  Capacity 


through  the  installation  of  the  RICHARDS 
PULSATOR  JIG. 

No,  your  problem  is  not  as  hard  to  solve 
as  it  may  seem.  Your  floors  are  NOT  too 
weak — and  there  is  plenty  of  room  for  the 
RICHARDS  PULSATOR  JIG  of  40  TONS 
DAILY  CAPACITY — because  it  can  be 
placed  in  a  space  3  ft.  x  3  ft. — weighs  only 
800  lbs. — wherever  you  want  to  place  it, 
YOU  CAN.  Ask  for  BULLETIN  1060. 
It  cites  the  particulars. 


PLAN. 


UNCcASStrico  rccD. 


ATTACHED  TO  10-INCH  WOODEN  PULP  LAUNDER  IN  A  MILL 


You  may  reduce  this  Classifier  to  as  few  tables  as  required — or 
extend  it  to  any  number  of  tables — on  account  of  its  FLEXIBILITY. 


Electric  Holsts 
Richards  Pulsator  Jigs 
Richards  Pulsator  Classifiers 
Ore  Crushers 


MANUFACTURERS! 

Crushing  Rolls 
Mine  Cages 
Stamp  Mills 
Tube  Mills 


Mine  Timber  Framing  Machinery 
Revolving  Screens  and  Grizzlies 
Automatic  Samplers 
Sample  Grinders 
Ore  Buckets 


The  Denver  Engineering  Works  Company 

Denver,  Colorado,  U.  S.  A. 
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How  Severe  Crushing 
Conditions  Are  Met 


ISl 


The  “Standard”  Brand  on  your  crusher 
parts  is  an  assurance  of  eventual  economy. 


Morris  Building,  Philadelphia,  Pa. 


New  York,  N.  Y.  Pittsburgh,  Pa.  Chicago,  Ill.  St.  Louis,  Mo.  San  Francisco,  Cal. 

Richmond,  Va.  Portland,  Ore.  Denver,  Colo.  City  of  Mexico,  Mex. 

Steel  Tires,  Steel  Tired  Wheels,  Solid  Forged  and  Rolled  Steel  Wheels,  Rolled  Steel  Gear  Blanks,  Steel 
and  Iron  Axles,  Steel  and  Iron  Forgings,  Steel  and  Iron  Castings,  Rolled  Steel 
Rings,  Steel  Crusher  Rolls  and  Shells,  Steel  Pipe  Flanges. 


If  you  could  see  “Standard”  Crusher 
Parts  being  made  you  would  under¬ 
stand  why  they  stand  up  to  unusu¬ 
ally  severe  crushing  demands. 

If  you  could  see  how  particular  we 
are  that  the  raw  material  comes  up 
to  specification — 

If  you  could  see  raw  material  con¬ 
verted  into  ingots  of  a  tested  hard¬ 
ness,  the  ingots  forged,  punched, 
hammered  and  rolled  into  abso¬ 
lutely  weldless  Crusher  Parts — 


If  you  could  see  the  care  and  exact¬ 
ness  with  which  all  this  is  done — 
Then  you  would  know  why  “Stand¬ 
ard”  Crusher  Parts  give  splendid 
durability  even  where  conditions  are 
most  trying. 

Even  though  you  have  not  seen 
“Standard”  Crusher  Parts  made 
there  is  no  reason  why  you  should 
not  profit  by  their  quality. 

May  we  send  you  a  copy  of  our  Cat¬ 
alog? 


Standard  Steel  Works  Company 


June  28,  1918 
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WHAT-ARE-YOU-USING 
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OIL  LAMPS-CANDLES-BALDWINS 


If  you  are  still  using  oil  lamps  or  candles,  go  through  your  mine, 
count  the  number  in  use,  multiply  this  number  by  the  figure  7 
and  the  total  will  show  you  in  dollars  how  much  money  you  are 
wasting  each  year. 

Every  oil  lamp  which  you  are  using  is  costing  you  $7.00  more  per  year  for  oil,  wicks,  etc., 
than  it  is  costing  others  who  are  using  Baldwin  lamps  for  carbide,  and  carbide  is  prac¬ 
tically  your  only  expense  when  you  are  using  Baldwin  lamps. 


Had  you  started  using  Baldwin  lamps, 
a  year  ago,  your  records  would  show 
a  big  decrease  for  your  year’s  light¬ 
ing  expense.  Whether  you  use  a  few 
lamps  or  a  thousand,  every  Baldwin 
lamp  will  save  several  times  its  initial 
cost  before  it  wears  out. 


We  admit  that  the  initial  cost  of  a  Baldwin  is  somewhat  higher  than  the  cost  of  an  oil  lamp,  as  well  as  that  all  you  pay  for 
a  Baldwin  is  gone  when  the  lamp  is  worn  out,  but  a  Baldwin  will  last  at  least  6  months,  and  the  saving  in  operating  expense 
(fully  $7 . 00  per  year)  is  so  great  that  no  superintendent  who  gives  any  thought  to  the  matter  of  efficient  management  can 
afford  to  go  on  using  oil  lamps,  and  as  for  candles,  it  has  long  been  admitted  that  they  are  even  more  expensive  than  oil. 


Let  Us  Prove  This 
Before  You  Invest  A  Penny 


We  are  willing  to  bear  the  expense.  It  shall  not  cost  you  a  cent  for  lamps  until  you  are 
satisfied.  Use  the  coupon  attached,  let  us  send  you  a  trial  lamp,  use  it  for  a  month,  keep 
a  record  of  the  operating  expense,  compare  this  with  the  cost  of  oil;  tliis  comparison  will 
tell  the  complete  story.  Will  you  do  this  for  the  sake  of  economy? 


/ 

^  A.  A  ^ 


> 


JOHN  SIMMONS  COMPANY, 

102  Centre  Street,  New  York 


Branches: 


{ 


268-A  Market  St,  San  Francisco,  Cal. 
56  St  Nicholas  St,  Montreal,  Can. 


✓  /■ 
y  cr  ■■  ^ 

/  -4^ 

^  ^ ^  . 
^  • 


a  ' 


■<?  . 


A®. 


^S'e/Zj/f^r-THE  ENGTNE?:RIKG  &  MIXTXG  JOURXAT^Xecfto;? 


The  Handiest  Rig 
1  Ever  Got  Hold  Of 


Said  The  Mine  Foreman 


“For  pulling  timber  up  into  stopes  or  hoist¬ 
ing  muck  from  a  winze” — 

So  wrote  M.  H.  McLean,  Foreman — The  De¬ 
troit  Copper  Mining  Company  of  Arizona. 

And  thus  added  another  name  to  the  big  list  of 
users  endorsing  the 


HOLMAN 


Stretcher-Bar  Hoist 


A  powerful,  and  yet  light  and  portable 
hoist  capable  of  taking  the  place  of 
your  ponderous  1200  to  3000  lb. 
hoists,  and  usable  in  hard-to-get-at 
places  heretofore  unapproachable  by 
any  kind  of  a  hoist. 


Wherever  there  is  room  for  your  men 
there  is  plenty  of  room  for  a  Holman 
Stretcher  Bar  Hoist — requires  no 
foundation,  and  it’s  not  necessary  to 
cut  out  any  room  or  station  to  in¬ 
stall  it. 


With  this  hoist  you  can  lift  from  500  to  1000 
lbs.  with  ease — any  laborer  can  operate  it 
and  can  do  in  a  few  minutes  what  would  or¬ 
dinarily  take  3  or  4  men  hours  to  do.  Op¬ 
erated  with  air  or  steam,  and  rarely,  if  ever, 
requires  any  attention  or  repairs. 

You  ought  to  investigate  this — ought  to  do 
t  now. 


Write  to  the  nearest  office  for  full  particulars, 
catalog,  etc. 


Ask  for  Bulletin  No.  27. 


These  hoists  are  carried  in  stock  in  all  our 
branch  stores,  and  also  by  The  Mining  Machin¬ 
ery  Co.,  Seattle,  Wash.,  and  The  W.  F.  Bohne 
Machinery  Co.,  Joplin,  Mo. 


The  Mine  &  Smelter  Supply  Co. 

Denver  Salt  Lake  City 

El  Paso  Mexico  City 

N.  Y.  Office,  42  Broadway 
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High  Temperatures 

The  above  roasting  furnace  will  stand  high  temperatures  without  en¬ 
countering  mechanical  difficulties,  and  can  be  fired  with  oil,  gas  or  coal, 
as  desired. 

Notice  the  shaft  is  insulated  with  fire  brick,  and  no  air  or  water  is 
required  to  cool  the  central  shaft  as  is  the  case  where  cast  iron  shafts  are 
used. 

Write  us  stating  analysis  of  ore,  concentrates,  mixture  or  material 
you  desire  to  roast,  characteristics  and  physical  condition  of  same,  number 
of  tons  to  be  treated  per  twenty-four  hours,  and  results  desired  in  the  cal¬ 
cine. 


Wedge  Mechanical  Furnace  Company 

Philadelphia,  Pa. 
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A  ^reat  two  weeks  record 


Proof  extraordinary  that  Goodrich 
Conveyor  Belts  give  longest  service 

Orders  in  rapidly  increasing  volume  are  coming 
to  us  for  belts  to  be  shipped  to  foreign  countries. 


r-(rrr?r-ri 


has  been  shipped  to  Canada,  Newfoundland,  Mexico,  Panama  Canal,  Colombia,  Chile,  Argentine  Republic,  England,  France* 
Belgium,  Germany,  Austria,  Russia,  Sweden,  South  Africa  and  Australia. 

This  increasing  use  of  “Longlife”  in  the  face  of  strenuous  competition,  is  forceful  proof  of  the  superior  service  given  by  the 
belts  of  Goodrich  make. 


Just  look  at  this  two  weeks’  record 

During  the  first  two  weeks  of  March  ten  orders  were  re¬ 
ceived  for  Germany  and  Austria,  a  big  dredge  belt  was 
ordered  for  Ural  goldfields,  Russia;  large  belts  were 
ordered  for  Japan  and  South  Africa,  while  Canada  and 
Mexico  also  sent  good  sized  orders. 


Specify  ^^Longlife”  in  your  next  requisition 

There’s  a  reason  for  all  these  orders  from  abroad.  That 
reason  is  the  fact  that  “Longlife”  Belts  operate  right,  give 
continuous  service  and  handle  more  tons  per  dollar  cost 
than  any  other  belt. 


The  B.  F.  Goodrich  Company 

Makers  of  Goodrich  Tires  and  Everything  That’s  Best  in  Rubber 

Factories:  Akron,  O.  Branches  in  All  Principal  Cities 

There  is  nothing  in  Goodrich  Advertising  that  isn't  in  Goodrich  Goods 


June  28,  1913 
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The  Accuracy  of  the 


CORE  DRILL 


Since  any  core  drill  is  useful  only  as  a  source  of  information,  the  first  test  of  its  worth 
is  the  accuracy  of  the  information  it  furnishes. 


The  “Calyx”  Drill  meets  the  most  rigorous  demands  on  this 
question  of  accuracy. 


It  penetrates  any  material,  from  softest 
clay  to  hardest  rock,  with  a  clean 
hole  from  which  sharp,  perfect, 
sound  cores  are  drawn,  showing 
not  only  the  character  but  also 
the  thickness  of  the  materials,  and 
the  order  and  angle  in  which  they 


There  are  some  materials  from  which 
small  cores  cannot  be  taken  be¬ 
cause  they  will  not  hold  together. 

Here  the  large  cores  of  the 
“Calyx”  are  a  great  advantage. 


Yet  the  cores  need  be  no  larger  than  are 
absolutely  necessary,  for  holes 
of  different  diameter  can  be 
bored  with  the  same  “Calyx” 
Drill  without  special  features. 


With  a  “Calyx”  Drill  you  can  so  test 
your  mining  property  that  you 
will  know  in  advance  every  step 
of  development  and  operation, 
planning  ahead  on  most  efficient 
lines. 

Write  for  Bulletin  9101. 


INGERSOLL-RAND  CO 


LONDON 


Offices  The  World  Over 


Coal  Cutters 


Compressors 


I 
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THE  WIZARD  ROCK  DRILL 


with  its  Accelerating  Piston  Make  it  your  duty  to  investigate 
and  Corliss  Valve  has  demon-  the  WIZARD  before  you  place 
strated  to  the  satisfaction  of  Min-  your  next  order, 
ers,  Quarrymen  and  Contractors,  A  descriptive  bulletin,  with  some 
its  ability  to  drill  more  ground  with  unbiased  opinions  from  users  of 
less  cost  for  power  and  maintenance  Wizard  Rock  Drills,  will  be  sent 
thananyotherpistondrill  now  made,  on  request.  Write  for  it. 

McKiernan-Terry  Drill  Co. 

230  Broadway,  New  York,  N.  Y. 

CANADIAN  REPRESENTATIVES:  Hammer  Drills,  Core  Drills,  Sheet  Pile 

Canada  Foundry  Co.  Ltd.,  Toronto,  Ontario  Hammers,  Atlas  Jacks 


Diamond  Drills 


We  make  the  most  complete  line  in 
the  world.  Hand  Power,  Horse  Power, 
Gasolene,  Steam,  Air,  Electricity, 
Hydraulic  Feed,  Screw  Feed. 


for  Placer  Gold  TestinK.  in  advance  of 
dredge;  Mineral  Prospecting  for  Lead, 

_ _ _ _  Zinc,  Coal,  Copper,  etc.; 

I  Oil,  Gas,  and  Water  Well 
.  .  I  Drilling;  Blast  Holes 


Send  f  r  Catalogue. 


STANDARD  DIAMOND  DRILL  CO 

745  First  National  Bank  Bldg.,  Chicago,  U.  S.  A. 


DRILLING 

MACHINES 


WELL 


Bictric  NHsts  lilliUi  Ni.  90132  ViitUatiii  EasipMits  Ballitli  Nt.  23532 

At  Least  3  Times  the  Life 

Of  Ordinary  Hose. 

That  is  what  Contractors  Report 

with 

Sprague  Armored 
STEAM  HOSE 


Over  70  sizes  .ind  styles,  for  drilling  either  deep  or  shallow 
wells  In  any  kind  of  soil  or  rock.  Mounted  on  wheels  or  on 
sills.  With  engines  or  horse  powers.  Strong,  simple  and  dur¬ 
able.  Any  mechanic  can  operate  them  easily.  Send  for  catalog. 

WILLIAMS  BROS.,  ITHACA.  N.  Y. 


Need  A  Diamond  Drill  Now — Quick? 


We  can  give  it  to  you — because  we  know  that  it  is  often 
as  important  to  the  man  in  the  held  to  get  a  drill  quickly, 
as  to  get  a  good  drill  and  so  we  have  equipped  ourselves 
to  meet  both  needs.  LONGYEAR  DIAMOND  DRILLS 
are  made  in  all  sizes  and  all  types.  Write  cr  Wire. 

E.  J.  LONGYEAR  COMPANY,  Minneapolis,  Minn. 

Manufacturing  Plant,  Marquette,  Mich. 


GOLD  DREDGES 


Extensive  Alaska  and  California  Experience. 

Send  for  our  descriptive  catalog. 

UNION  CONSTRUCTION  CO. 

H.  G.  PEAKE  604  Mission  St..  Ssn  Francisco,  Cal.  W.  W.  JOHNSON 


RESULTS  TALK 


Descriptive  Pamphlet  No.  51632  sent  on  request, 

SPRAGUE 

ELECTRIC  WORKS 


Q  Placer  Gold,  Suction  and  Dipper  Dredges,  Excavating 
Machinery,  Centrifugal  Pumps,  Western  Represent¬ 
atives  of  the  Bucyrus  Company  for  Dredging  Machinery 
and  General  Steel  Castings. 

THE  YUBA  CONSTRUCTION  CO.,  Marysville,  CaUforni. 

OFFICES: 

Works — Marysville,  Cal.  San  Francisco — 311  California  St. 
Seattle,  Wash. — Colman  Bldg. 


Of  General  Electric  Company 
Main  Office:  527-531  West  34th  St.,  New  York,  N.  Y. 

Chicago  Philadelphia  Boston  Baltimore  Pittsburgh 

Atlanta  San  Francisco  St.  Louis  Milwaukee  Seattle 
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Drilling  with  Wood  Drills  is  profit¬ 
able  for  two  reasons: 

1st.  They  can  be  SAFELY  run  much 
faster  than  an  ordinary  drill,  and 

2nd.  Owing  to  the  strength  of  the  in¬ 
dividual  parts,  the  cost  of  mainten¬ 
ance  is  reduced  to  the  minimum. 

It  works  two  ways;  you  get  more 
work  and  you  pay  less  for  it,  and  the 
reason  is,  that  the  Wood  Drill  is  an 
entirely  practical  tool,  produced  by 
twenty  years’  experience  in  designing 
and  building  rock  drills.  It  has  won 
the  confidence  of  the  engineering  fra¬ 
ternity  in  all  parts  of  the  world,  and  is 
today  admitted  to  be  the  drill  without 
a  peer  under  any  and  all  conditions. 

Write  for  catalog  giving  full  details. 


Western  Machinery 
&  Mfg.  Co. 

1443  Blake  St.,  Denver,  Colo. 


SALES  AGENTS. 
WcKxl  Drill  Works, 
Paterson,  N.  J. 

The  Scandina¬ 
via  Belting  Co., 

125  W  jiite 
St.,  N  Y. 

City  j 
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WATcw  Ltvet 


EPITAPH 


**Sacred  to  the  memory  of  the  Chilian 
mill  species.  Departed  this  life  about 
1912,  being  exterminated  by  the  Hardinge 
Mill.  Requiescat  In  pace.” 


The  above  EPITAPH  to  theChilian  Mill  was  written  (unsolicited)  by  the 
Superintendent  of  a  large  Copper  Concentrating  Company  which  two  years 
ago  discontinued  the  use  of  Chilian  Mills  in  favor  of  the  Hardinge  Mill, 
and  this  Epitaph  was  in  response  to  an  effort  to  have  him  dispose  of  one  of 
their  former  unused  50,000-lb.  Chili  Mills,  which  the  Hardinge  Co.  took  in 
trade  for  a  13,000-lb.  Hardinge  Mill.  His  facetious  ridicule  following 
his  several  unsuccessful  efforts  to  dispose  of  the  Chili  Mill,  can  be  construed 
as  good  advice  to  his  brother  Metallurgists.  The  Chili  Mill  is  still  for  sale  at 
half  its  original  cost. 


Hardinge  Conical  Mill  Co. 

50  Church  St.  New  York 


THE  STEARNS  -  ROGER  Mfg.  CO.,  Denver,  Colo 

SOLE  AGENTS  AND  MANUFAH  URERS 


*77  FLOATS’^ 


For  COOLING  ROASTED  ORE,  CEMENT  CLINKER,  ETC 

To  permit  of  immersion  in  solutions  or  handling  on  conveyor  belts. 


O'JI  I  CT 


COLORADO  IRON  JW)RKS  COMPANY 


ORE  SMElTiNO 
EQJJIPMENTS 


ORE  MILLING 
MACMINERir 


W  m.  .1 


My  m 
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All  preferred  sizes.  Substantial,  well  designed,  of  best  material  and  workmanship. 
We  aim  to  furnish  tube  mills,  which  once  installed,  give  no  further  trouble. 

Colorado  Iron  Works  Company,  Denver,  Colorado,  U.  S.  A. 


Tube  Mills 


Half  tone  illustrates  one  of  the  designs  of 


New  Herreshoff 


Pressure  Air  Cooled 


Roasting  Furnace 

(Patented) 

for  Metallurgical  work;  equipped  with  our  pat¬ 
ented  top  Dry  Feed.  Shaft  and  arms  cooled  by 
air  blown  from  a  fan  into  inner  shaft,  then 
through  the  arms  and  is  discharged  between 
the  inner  and  outer  shaft. 

By  proper  control  of  temperature  of  the  roast¬ 
ing  ore  and  practical  utilization  of  heat,  ores  of 
lower  percentage  of  sulphur  than  heretofore 
thought  possible,  are  roasted  without  the  use 
of  fuel. 

Furnaces  of  any  size.  Special  designs  to  suit 
particular  conditions.  Send  for  Bulletin. 


The  General  Chemical  Co. 

Herreshoff  Furnace  Department 

25  Broad  Street  New  York 

Pacific  Foundry  Co.,  18th  and  Harrison  Streets 
San  Francisco,  Gal.  Coast  Representative. 


'iLi.''*-  ■ 
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SPECIAL  FLINT  FIRE  CLAY  PRODUCTS 

FOR 

METALLURGICAL  WORK 

New  Flint  Fire  Brick,  the  best  wearing  metallurgical  brick  made. 

Write  for  prices  and  save  money  on  repairs. 

THE  DENVER  FIRE  CLAY  COMPANY 

Assayers’  and  Chemists’  Supplies  DENVER,  COLORADO,  U.  S.  A. 


MINING  TRANSITS 
AND  LEVELS 

The  “Buff”  transit  will  absolutely 
secure  to  you  a  prestige  which  you 
can  secure  in  no  other  way. 

Send  for  catalog  No.  29. 

Bui!  &  Buff  Mfg.  Co. 

Jamaica  Plains  Station,  Mass. 


Established  1845 


W.&L.E.  Gurley 

TROY,  NEW  YORK 

Lar£est,Manufacturers  of 

Civil  Engineers’ 
and 

Surveyors’  Instruments 
Standard  Weights  and 
Measures. 

5>end  for  Catalog  F. 


Branch  Factory,  315  Maritime  Building,  Seattle,  Wash. 


Anemometers 

(Air-Meters) 

For  measuring  the  velocity  of  Air 
Currents  in  Mines,  Ventilators 
Flues,  etc.  Improved  Portable 
and  Biram  Anemometers. 
Accuracy  guaranteed. 

TRANSIT— LEVELS 

New  and  Second'Hand.  Best 
Makes. 

Catalog  on  request. 

F*  Weber  &  Co.,  Drafting  and  Engineering 

EnBlneering  Instrument  Dept.  Supplies. 

Branches:  1125  Chestnut  St., 

St.  Louis,  ^lo.  Office: 

Baltimore,  Md.  Philadelphia,  Pa.  C.iicago 


Transits 
and  Levels 


ESTABLISHED  1870 


Specialties:  Precise  Instru. 
ments  for  Mines,  Tunnels, 
and  Subways  and  all  kinds  of  Civil  Kngineering.  Latest  varl. 
ety  Styles  and  Sizes. 

Write  for  large  Catalog.  Order  by  code  In  back  of  Catalog. 

C.  L.  BERGER  &  SONS,  39  williams  St. 
Boston,  Mass.,  U.  S.  A. 


HELLER  &  BRIGHTLY, 


MANUFACTURERS  OF 

Engineering,  Mining  and  Surveying  Instruments 

Cor.  Spring  Garden  St.  and  Ridge  Ave., 

CATALOGS  ON  APPLICATION  PHILADELPHIA,  PA. 


The  Dorr  Classifier.  The  Dorr  Agitator. 

The  Dorr  Continuous  Thickener. 

Write  for  Catalog  and  Data. 

THE  DORR  CYANIDE  MACHINERY  COMPANY 

734  First  National  Bank  Bldg.,  Denver 

Cable  Address  “Dorr.”  Codes:  Bedford — McNeill  and  Western  Union. 

Grothe  &  Carter,  Mexico  City.  General  Agents  for  Mexico 
N.  Guthridge,  Ltd.,  Sydney,  General  Agents  for  Australia. 


A  Work  of  Art 


Measuring  Tapes 

STANDARDS  OF  THE  WORLD  EN  ACCURACY, 
DURABILITY  AND  WORKMANSHIP 

7He/UFiaN/?ULECo»  r 

New  York— London 


i/FJt7Ar 


Notice  the  fine  work¬ 
manship,  the  finish,  the 
ingenuity  of  construc¬ 
tion  and  the  compact¬ 
ness  of  the 


KELLER 

BALANCE 

and  the  source  of  its  rep¬ 
utation  for  accuracy, 
rapidity  and  sensitive¬ 
ness  will  be  readily 
seen.  It  is  the  best 
balance  in  the  world. 


Send  for  Catalogue  “B." 


The  Salt  Lake  Hardware  Co.,  Salt  Lake  City,  Utah. 


June  28,  1913 
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WM.  AINSWORTH 

®  arsons  ® 


THE  PRECISION  FACTORY 


DENVEItCOLO. 
®  U.S.A.  ® 


Ainsworth  Precision 
Instruments 


TypeB  D 
^•ith  5  in.  liinl), 
4J  in.  vortical 
circle,  10  in. 
telescope,  3J  in. 
compact  varia¬ 
tion  plate  and 
non-  cramping 
four  screw  level¬ 
ing  head. 


are  right  up  to  the  minute,  although  embodying 
only  those  features  that  have  been  tried  and 
proven  equal  to  the  demands  of  modem  engineer¬ 
ing  practice. 


OUR  THEODOLITES 


were  brought  out  to  meet  the  needs  of  the  mining 
engineer  who  requires  a  light-weight  instrument 
of  the  greatest  accuracy  that  will  withstand 
rough  handling  without  derangement  of  adjust¬ 
ments. 


So  well  has  this  type  fulfilled  these  require¬ 
ments,  that  we  are  now  furnishing  them  equipped 
for  every  class  of  engineering  work,  and  are  put¬ 
ting  out  more  of  this  type  than  of  the  transits. 

Send  for  catalog  BX-8  showing  our  complete  line. 


Type  CZ  4J  inch  limn,  as 
equip'ped  for  mine  surveying. 


OUR  TRANSITS 


have  been  designed  with  a  view  to  giving  those 
preferring  this  type  a  rigid,  durable  and  accurate 
instmment  with  the  principal  parts  made  from 
the  hardest  bronze  alloys  to  limit  gages  and,  as 
far  as  possible,  interchangeable. 

With  graduations  accurate  to  the  second  and 
with  ample  provision  for  refitting  in  event  cf 
serious  accident,  we  have  to  offer  the  best  of 
its  type. 


Bausch  &  Lomb 

Engineering  Instruments 


No.  115  Precise  Level 

are  calculated  to  meet  every  need  in  the  most 
complete  and  systematic  manner.  They  present 
many  original  features  and  advanced  ideas. 
Send  for 

New  Complete  Catalogue 

of  unusual  interest  and  value  to  the  engineer.  It  is  com¬ 
prehensive  in  descriptive  matter  and  freely  illustrated. 

Bausch  Iptnb  Optical  ®. 

706  ST.  PAUL  STREET  ROCHESTER,  N.Y 


K  &  E 

Anemometers 

We  build  anemom¬ 
eters  of  every  description,  registering  from  1000 
to  10,000,000  ft. 

Our  Catalogue,  listing  every  requirement  of  the  Engi> 
neer,  sent  on  request. 

KEUFFEL  &  ESSER  CO. 

NEW  YORK  HOBOKEN.  N.  J. 

CHICAGO  •  ST.  LOUIS  -  SAN  FRANCISCO  -  MONTREAL 
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GYRATORY  CRUSHERS 


Traylor  Gyratory 
Crushers  by  actual 
operation  produce 
more  tonnage  per 
horse  power  than  any 


Perfect  Lubricated 
Bearing. 

Concaves  can  be  re¬ 
moved  without  dis¬ 
turbing  any  other  part 
of  machine. 

Cast  Steel  Gears. 
Two  arm  high  arch 
type  Spider. 
Eccentric  Bearing  of 
large  dimensions. 


We  also  manufacture  a  full  line  of  Stamp  Milling,  Concentrating, 

Rock  Crushing,  Cyanide  and  Smelting  Machinery. 

Traylor  Engineering  &  Manufacturing  Co. 

New  York  Office:  26  Church  St.  Works:  Allentown,  Pa. 

Western  Office:  Paulson  Bldg.,  Spokane,  Wash. 

AGENTS:  Mexican  Steel  Products  &  Mchy.  Co.,  Apartado  122  Bis.,  Mexico  City.  Harron,  Rickard  &  McCone,  Los  Angeles,  San  Francisco. 


The  great  central  pillar  makes  the  breaking  of  shafts  absolutely  impossible,  because  (a)  the  length  of 
the  shaft  between  supports  is  reduced  more  than  one-third,  with  no  reduction  in  diameter  (strength  added, 
33%) ;  (b)  The  ends  of  the  shaft  are  fixed  instead  of  supported  (strength  again  doubled) ;  (c)  the  load  is 
evenly  distributed  over  the  shaft  by  means  of  the  long  head-liner  and  head  (strength  increased  50%). 
Take  out  your  note  book  and  pencil  and  figure  for  yourself  the  resisting  power  of  the 


TheT.L.  SMITH  CO. 

^1143  32nd  St.,  Milwaukee,  Wis. 

W.  J.  Cullen  T.  B.  Burnite,  Parrott  &  Co. 

New  York  City  Denver,  Colo.  San  Francisco,  Cal. 


You  will  find  that  the  rigid  shaft  will  stand  four  times  the  load  a 
lever  shaft  gyratory  will  bear.  The  big  head  and  concave  area, 
immense  crushing  bowl,  uniform  head  movement,  long  eccentric 
and  automatic  oiling  system  are  additional  points  in  modern  breaker 
design  which  you  can’t  afford  to  ignore.  If  you  are  not  fully  posted 
about  the  “pillar  type”  gyratory,  let  us  give  you  the  whole  story. 
Will  be  glad  to  send  you  some  interesting  data  and  our  catalog 
No.  168. 


SYMONS  BREAKER 


June  28,  1913 
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\  DAMANTINE”  Shells  and  Rings  are  Hydraulic-Forged,  and 
rolled  from  a  solid  Chrome  Steel  Ingot.  This  process  forges 
the  Ring  from  a  solid  mass,  giving  the  Metal  the  greatest 
possible  work  with  the  result  that  we  are  enabled  to  produce  a  Shell 
which  has  all  the  elements  necessary  for  long  service,  even  wear  and  hard¬ 
ness  and  toughness  combined. 

For  Wet  Or  Dry  Crushing 

Shells  for  Cornish  Rolls,  Rings  and  Tires  for  Chilian  Mills,  Hunt¬ 
ington  Mills  and  Griffin  Mills,  etc.,  etc. 

Guarantee 

We  guarantee  that  our  Chrome  Steel  Shells  and  Rings  will,  at 
our  price,  prove  more  economical  and  satisfactory,  by  reason  of  su- 
j^erior  service,  as  against  any  other  make  now  on  the  market. 

'‘Adamantine”  is  our  registered  Trade  Mark.  To  avoid  substitur 
lion  order  by  that  name. 

Illustrated  Pamphlet  “Forged  Shells  and  Rings”  if  YouWrite. 

RepreaenteJ  By 

J.  F.  Spellman.  414  1st  Nat.  Bank  Bldti.  Denver.  Colo. 
George  W.  Myers.  Kohl  Building.  San  Francisco.  Cal. 


DEISTER  MACHINE  COMPANY 

Home  Office:  ShoaH  Bldg.,  Fort  Wayne,  Ind.  London  Office:  Salisbury  House,  London  Wall 

Exclusively  Control 


Deisters^  Latest  Improvements 

FOR  THE  UNITED  STATES  AND  ALL  PARTS  OF  THE  WORLD 

DEISTER  SIMPLEX  SLIMER,  for  Slimes  DEISTER  SIMPLEX  CONCENTRATOR  for  sands 

DEISTER  MULTIPLE  DECK  TILTING  SLIMER,  for  finest  slime  over-flows  DEISTER  CONE  BAFFLE  CLASSIFIER,  for  coarse  or  fine  materials 
Messrs.  Emil  &  Wm.  F.  Deister,  are  exclusively  and  actively  engaged  with  this  company. _ _ 


Adamantine 


Forced 
Chrome 
Steel  Shells 
And  Rin^s 
For  Lon^ 
Service 


CHROME  STEEL  WORKS 

CHROME.  N.J..U.S.A. 

^ - ^ -  --  - - - ) 


22 


Sellinff-THE  ENGINEERING  &  MINING  JOUBN AL-Section 


Yol.  95,  No.  2G 


BRAUN-KNECHT-HEIMANN-CO.  1 

Distrihntcd  by  leading 
dealers  everywhere 


BRAUN  CORPORATION 


SAN  FRANCISCO,  U.  S.  A. 


LOS  ANGELES,  U.  S.  A. 


THE  BRAUN  PLANETARY  PULVERIZER 


Patent  Applied  F«» 


SINGLE 

ROLL  CRUSHERS 

For  Limestone,  Phosphate  Rock 
and  Cinder,  Etc.  Any  Capacity 
from  5  to  500  Tons  per  Hour. 
More  Easily  Fed,  Makes  Less 
Fines  than  Either  a  Jaw  or  Gyra¬ 
tory  Crusher.  Information  and 
Prices  for  the  asking. 

McLANAHAN-SIONE  MACHINE  CO.,  HollidaysburK,  Pa. 


BUCHANAN 


ROLLS 


are  iHillt  primarily  for 
(jrcat  strcnRth. 

A  diH'p  heavy  frame 
in  one  pleee  hraeed 
on  top  by  heavy  yoke 
takes  all  the  strain — 
no  tension  holts  i.st'd 
or  retiulrert. 

All  i)arts  are  accu¬ 
rately  machined  and 
material  and  work¬ 
manship  are  of  the 
highest  class. 

The  catalog  goes 
Into  details.  Write. 

CRESSON-MORRIS  CO. 

89  West  St. 

New  York 

18th  St.  and 
■Allegheny  Ave. 

Philadelphia.  Pa. 


is  an  improvement  over  the  regular  Braun  Pulverizer  as  it  is  capable  of 
grinding  all  classes  of  material  whether  hard — soft  or  talcy. 


If  you  have  experienced  trouble  in 
pulverizing  your  ores,  this  machine 
should  receive  your  consideration. 


The  Standard  Vanner  <  oncenfrator.  Alwaj-s  In  stock.  Send  for  Catalog  No.  14. 

UNION  IRON  WORKS  CO. 

Sole  Manufacturers.  San  Francisco,  California 


It  has  satisfactorily  ground  phos¬ 
phate  rock,  ammonia  salts,  lime  and 
other  materials  as  fine  as  200-mesh 
with  one  grinding. 


Equipped  with  a  simple  but  sub¬ 
stantial  planetary  movement  that  is 
Patent  Applied  For  Warranted  to  last  indefinitely.  No 

expensive  working  parts  need  to  be  replaced.  Grinding  discs  are  renew¬ 
able.  Send  for  catalog  “NP.” 


iiiK!  38,  1913 
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T?nrk  House  of  the  Quincy  Mining  Company, 
Hancock,  Mich. 


Denver 


London 


Atlanta 


j^Werican  Bridge  G)mpany  of  Ne\>^^rk 

HuDSONTERMiNAL-dO  Church  Street,  NevAorK 


Manufacturers  of  Steel  Structures  of  all  classes 


Buildings 


particular 


AND 


‘‘HERCULES” 

(BLAKE  TYPE) 

Steel  Rock  Crushers 


Will  disintegrate  rock  which  cannot  be  handled  in 
the  ordinary  breaker.  Granite  boulders,  smooth  cob¬ 
bles  and  hornblende  easily  disposed  of. 

OTHER  IMPORTANT  AND  EXCLUSIVE  FEATURES: 
Self-Aligning  Toggle  Seat — insuring  full  bearing  of  toggle. 
Shoes  and  Dies — sectional,  adjustable,  interlocking, 
and  interchangeable. 


Many  of  these  Crushers  are  in  daily  use  and 
their  performance  permits  our  reference  thereto 


Manufactured  by 

Joshua  Hendy  Iron  W  orks 

SAN  FRANCISCO,  CAL. 


Sturtevant 


Laboratory 

Crushers 

Rolls 

Grinders 

Screens 


All  Have  "Open  Door”  Accettible 
Construction. 


Heavier.  Better  Built,  More  Accurate, 
Easier  Cleaned  than  any  others. 


Send  for  Catalogue  No.  67 


Sturtevant  Mill  Co. 


Boston,  Mass. 


New  York  Chicailo  Cleveland 


Mctoria,  B.  C. 


Pittsburiih 


NEW  YORK,  N.  T.,  Hxisoa  TeraiM.1. 
30  Church  Street 

Phiiaddphu,  Pa.,  PMueiylTaaia  BaOdoi, 
Boatoa,  Maas.  John  Hancock  BM,. 

Bahwore,  Md.,  Coatmeatal  Tract  Buildia, 
PITTSBURGH,  PA.  .  .  Frkk  BaBdiag 

Rochester,  N.  Y . Powers  Block 

Boffalo,  N.  Y.  .  .  Marne  National  Bank 
Cinciaaati,  Ohio  .  .  Union  Tract  Bnilding 
Atlanta,  Ga.  ...  Caadler  Bnilda, 

Cievdand,  Ohio  .  .  Rockefeller  Bnildkg 
Detroit,  Mich.,  Beecher Ave.  ftM.C.R.R. 


CHICAGO.  ILL,  Coarawrcial  Nati^ 
Bank  Bnildinf 

St.  Lonis,  Mo. ,  Third  Nat'l  Bade  Bnildiag 
Drarer,.Colo.,  First  Nat 'I  Bank  Bnilding 
Salt  Lake  City,  Utah,  Walker  BaakBaildiag 

Dnlnth,  Mina . Wolvin'  Bnildiag 

MiaacapoUe,  Mian,  ,7th  Ave.  &  2d  St.  ,S.  E. 

Pacific  Coast  Represeatative : 

U.S.  Steel  Prodnets  Co.,  Pacific  Coast  Dpt. 
SAN  FRANCISCO,  CAL,  Rialto  Bnildiag 
Portlaad,  Ore.  .  Seiihig  Bnildiag 

Seattle,  Wash.,4thAve.  So..  Cor.Cona.  St. 


Export  Representative:  United  States  Steel  Prodnets  Co.,  30  Chnrch  St.,.  N.  Y. 
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The  Deister  Concentrator  Company 

Manufacturers  of 

Deister  Tables 

Improved  No.  3  SlimS’ Concentrator 
for  Fine  Feeds  of  80  Mesh  and  finer 

No.  4  Concentrating  table  for  feeds 
of  8  to  80  Mesh 

Write  for  Full  Particulars 

The  Deister  Concentrator  Company 

Ft.  Wayne,  Indiana 


Available  for 
Any  Service 

We  build  a  very 
complete  line  of 

Small 


Turbine  Units 


ranging  in  size  from  1  to  250  Kw.  covering  alter¬ 
nating  and  direct-current  service,  for  conden¬ 
sing,  non-condensing  and  low  pressure  opera¬ 
tion. 

These  machines  embody  the  qualities  which 
have  firmly  established  the  large  turbines  as 


the  standard  prime  movers  of  today.  They  are 
built  complete  at  blast  Pittsburgh  and  carry 
our  usual  guarantee. 

Write  our  nearest  office  for  Circular  W.  M. 
507  and  information  covering  your  specific 
requirements. 


The  Westinghouse  Machine  Company,  East  Pittsburgh,  Pa* 


June  38,  1913 
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Motor  Driven  Turbo-Blower — Capacity  30,000  on.  ft.  per  min. 
IS  lbs.  gage  pressure. 


Turbo-Compressor  driven  by  Mixed  Pressure  Turbine. 
Capacity  10,000  eu.  ft.  per  min.  100  lbs.  gage  pressure. 


After  careful  investigation  the  Worthington  Company  pressure  ordinarily  covered  by  reciprocating  machines, 
have  acquired  the  exclusive  rights  for  the  manufacture  Purchasers  may  be  assured  that  this  line  of  Compressors 
and  sale  on  the  American  continent  and  in  the  Hawaiian  has  absolutely  passed  beyond  the  experimental  stage.  It 

and  Philippine  Islands,  of  the  full  line  of  Turbo  Com-  has  produced  the  highest  economy  ever  attained  and  has 

pressors  and  Blowers  so  successfully  developed  by  Messrs.  thoroughly  demonstrated  that  it  is  the  most  practical  and 

Pokomy  &  Wittekind,  of  Frankfort,  a.m.,  Germany, —  reliable  apparatus  of  its  type  now  in  the  market, 

and  are  in  position  to  build  and  supply  Turbo  Com-  Full  information  and  estimates  will  be  fiumished 


and  are  in  position  to  build  and  supply  Turbo  Com-  Full  info) 
pressors  and  Blowers  for  all  ranges  in  capacity  and  promptly. 

Write  for  Bulletin  W.  201-16 

Atlanta  Cleveland 

Boston  Denver 

Buffalo  Detroit 

Chicago  El  Paso 

Cincinnati  Houston 


HENRY  R.  WORTHINGTON 

WORKS;  HARRISON.  N.  J.  New  York  Office;  115  Bro«lw.y 


Kansas  City  Pittsburgh 
Los  Angeles  St.  Louis 
Louisville  SahLakeCity 
New  Orleans  SahFrandsco 

Philadelphia  Seattle 

W211.4 


The  Slogan  of  the  Cameron — "Character;  The  Grandest  Thing.” 

A  Cameron  Pump 
Runs  For  Years 

giving  reliable,  efficient  and  economical  service. 
It  is  built  to  withstand  the  hardest  conditions 
of  mining  work. 

Vertical  Plunger 
Sinking  Pump 


The  Steam  Valve  Movement  works  without 
arms  or  levers.  The  Steam  Mechanism  con¬ 
sists  of  four  stout  pieces  only,  there  is  no 
outside  Valve  Gear.  For  these  reasons  you 
can  run  the  Cameron  Pump  faster,  without 
danger  of  breaking,  than  any  other  steam 
pump. 


Yoti  ought  to  have  on  Me  the  valuable  information 
contained  in  Booklet  No.  7.  Write  for  it  now. 


A.  S.  Cameron  Steam  Pump  Works 

11  Broadway  New  York 

6-28-13 


WORTHINGTON 


Turbine  Driven  C  TURBO-BLOWERS 
and  -I  and 

Motor  Driven  (  TURBO-COMPRESSORS 

For  every  pressure  and  capacity. 
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WANTS 


Positions  Wanted,  three  cents  per  word,  each  Insertion 
Positions  Open,  five  . . 

Count  five  words  for  keyed  address.  All  advertisements  payable  in 
advance.  No  abbreviated  words  allowed. 

Copy  should  reach  us  not  later  than  Saturday  morninit  for  ensu'nit 
week’s  issue.  Answers  addressed  to  our  care,  50.S  Peari  St.,  New 
York,  will  be  forwarded. 

No  Information  itiven  by  us  reiiardlnfi  any  advertiser's  address. 
Original  letters  of  recommendation  or  other  papers  of  value  should 
not  be  Inclosed  to  unknown  correspondent. 

No  advertising  accepted  from  any  agency,  association  or  individual 
charging  a  “registration,”  fee  when  no  position  is  secuied. 


POSITIONS  WANTED 


Copper  Smelter  for  Sale 

Partial  Inventory 

9 — 18-ft.  McDougall  Roasters 
3 — Reverl)eratory  Furnaces 
3 — Bla.st  Furnaces 

2 — Stand  Converting  plant,  with  necessary  blower  engines 
and  electrical  eciuipment. 

Bids  will  be  received  in  part  or  whole  for  the  above  Smelting  Plant. 

Address:  Yanipa  Smelting  Company,  Bingham  Canyon,  I'tah,  or 
Mr.  Cl.  B.  Schley,  Pres.  Yampa  Smelting  Company, 
747  Fifth  .4venue,  N’ew  York  City. 


Massachusetts  Institute  of  Technology  (1911)  graduate, 
Rood  experience,  satisfactory  credentials;  Interview  in  New 
York.  Addres  P.  W.  475,  Enginering  and  Mining  Journal. 

t.f. 

Mining  engineer,  technical  graduate,  experienced  as  mine 
and  mill  superintendent;  engineer  and  construction  engineer, 
open  for  engagement.  Address  H.  J.  R.,  Engineering  and  Min¬ 
ing  Journal.  July  19. 

Technical  graduate,  three  years’  experience,  gained  in  the 
States  and  Spanish  America:  best  references:  fluent  Spanish; 
location  immaterial.  Address  P.  W.  467,  Engineering  and 
Mining  Journal.  June  28. 

Mining  and  civil  engineer,  best  of  technical  training,  ex¬ 
tensive  experience  in  Eatin  American  countries,  fluent  Span¬ 
ish,  desires  position  as  engineer  or  superintendent.  Address 
P.  \V.  470,  care  Engineering  and  Mining  Journal.  July  5. 

Wanted — Position  as  mining  superintendent  or  manager; 
applicant  an  all-around  mining  man  of  twenty  years’  experi¬ 
ence;  good  mechanic,  good  executive,  engineering  sense.  Ad¬ 
dress  P.  W.  456,  care  Engineering  and  Mining  Journal. 

Aug.  2. 


Graduate  Michigan  college  of  mines  desires  position  as 
engineer  or  assistant  to  responsible  consulting  engineer; 
eight  years’  experience,  good  knowledge  of  Spanish;  best  cre¬ 
dentials,  character,  ability,  habits.  Address  P.  W.  471,  care 
Engineering  and  Mining  Journal.  June  28. 

Mine  superintendent  open  for  engagement;  experienced  in 
lode  and  placer  mining;  exploration  and  development  of  cop¬ 
per,  zinc,  lead,  gold,  silver  and  pebble  phosphate;  testing  of 
ground  by  diamond,  churn  and  auger  drills;  engineer,  drafts¬ 
man  a..d  accountant.  Address  P.  W.  477,  care  Engineering 
and  Mining  Journal.  July  12. 


Mine  accountant  and  bookkeeper,  age  32,  desires  position; 
eleven  years’  experience,  thorough  knowledge  of  mine  book¬ 
keeping,  cost  systems,  pay  rolls,  and  all  duties  connected  with 
mining  office.  AddressP.  W.  479,  Engineering  and  Mining 
Journal.  June  28. 


Technical  graduate,  two  years’  experience  in  eastern  cop¬ 
per  refinery,  3  years  in  copper  concentrator,  five  years  in 
smelter,  now  leaving  Mexico,  seeks  engagement  as  superin¬ 
tendent.  metallurgist  or  research  chemist;  was  seven  years 
with  one  company  and  three  years’  superintendent  of  two 
thousand  ton  smelter.  Address  P.  W.  478,  Engineering  and 
Mining  Journal.  June  2S. 

Mine  manager  and  superintendent  wants  Job;  20  years’ 
western  United  States  and  Mexican  experience;  many  years 
with  two  of  world’s  largest  companies.  Address  P.  W.  480, 
Engineering  and  Mining  Journal.  July  5. 


For  Sale  at  a  Bargain 

New  Two  Yard  Clam  Shell  Bucket 

J.  C.  Robinson  &  Son 

910  Rector  Bldg.  Chicago,  III. 


Alberger  Pump  &  Condenser  Co. 

Mfrs.  of  Turbine  and  Centrifugal  Pumps, 
Steam  Turbines,  Condensing  Apparatus, 
and  Wainwright  Feed  Water  Heaters. 

140  Cedar  Street,  New  York 


Compressors  For  Sale 

The  Dei)artment  of  Marine  and  Fisheries  has  for  sale  seventeen  com¬ 
pressors,  steam  8",  air  R"  by  8"  stroke,  manufactured  by  the  C’layton  Air 
Compressir  Works.  New  York. 

The  Compressors  are  absolutely  new  and  complete  In  every  respect. 
Also,  some  other  compressors  steam  12",  air  10"  by  10"  stroke. 

All  inquiries  should  be  forwarded  to  the  undersigned. 

CECIL  DOUTRE 

Purchasing  and  Contract  Agent.  Ottawa,  Can. 


Air  Compressor  for  Sale 

One — Ingersoll-Rand  Cross  Compound  Corliss  and  two-stage  air  compres¬ 
sor,  steam  cylinders  22  x  40  x  48,  air  cylinders  24  x  39  x  48.  4320 

cubic  feet  of  free  air  pt'r  minute,  1(X)  txjunds  pre.ssure. 

One — 12  X  22  x  24  Deane  Jet  Con(len.ser. 

One — 22  x  40  x  48  Cross  Compound  Corliss  Engine. 

The  abov'e  was  in  use  about  two  years. 

Address  H.  P.  Brearley,  90  West  Street,  N  Y. 


STEAM  OR  POWER 


FOR  EVERY  SERVICE 

Write  for  Bulletin  D  205- 1 6 


OFFICES  IN  ALL  PRINCIPAL  CITIES 

_ D  181.1 


Freni er*s  Spiral  Pump 

The  moat  durable  pump  for  elevating 

TAILINGS,  SLIMES,  BATTERY 
SANDS,  ETC. 

NO  VALVES  NO  BUCKETS 

FRENIER  &  SON,  Rutland,  Vt. 

AGENTS— AlllS'Chalmers Co., Chlcafo,ni.  SUaron-Roger  Mfg. 
Co.,  Denver,  Col.  Barron,  Blckard  A  McGoue, 

San  Frauciico.  CAliforoia. 


Hydraulic  T urbines 

To  meet  all  requirements  for  heads  from  5  to  600  feet.  High 
efficiency  maintained  at  all  loads.  Builders  of  the  “Smith”, 
“McCormick”  and  “Francis”  Turbines.  Water  power 
accessories.  Write  for  Catalog  J. 

S.  Morgan  Smith  Co.,  -  -  York,  Pa. 

Rranph  nffiroc  644  American  Trust  Bldg  ,  Chicago,  Ill. 
Dlallbll  UIIILco  i7g  Federal  St.,  Boston,  Mass. 
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Deming  Electric  Driven 
Portable  Mine  Pumps 

*  f ;  Cut  Down  Operating  Costs. 

'  •  Give  Continuous,  Even  Stream. 

Always  Near  the  Suction  Point. 

THE  DEMING  COMPANY 

SALEM  ::  ::  OHIO 

Hand  and  Power  Pumps  for  All  Uses 


Ease  of  Renewal  of  the  Wearing 
Parts  of  a  De  Laval  Class 
“C”  Turbine 


Absolutely  No  End  Thrust 


A  LL  inspections,  changes  or  repairs  can  be  made  without  disturbing 
steam  or  exhaust  connections,  without  requiring  the  use  of  a  crane, 
without  the  necessity  of  sliding  heavy  parts  out  horizontally,  without 
disassembling  the  wheels  from  the  shaft  or  removing  internal  dia¬ 
phragms  from  the  casing,  and  without  requiring  the  services  of  an  ex¬ 
pert.  The  DeLaval  Class  “C”  Turbine  is  the  only  turbine  on  the  mar¬ 
ket  meeting  all  of  these  requirements. 

The  whole  subject  of  the  design  of  steam  turbines  for  driving  steam 
plant  auxiliaries  is  thoroughly  discussed  in  our  Book  C-49  which  will 
DC  sent  on  request. 


Made  so  by  its  Automatic  Hydraulic  Balancing  Device  mak¬ 
ing  it  possible  to  operate  it  without  set  collars  or  thrust  bear¬ 
ings.  Let  us  send  you  bulletin  giving  full  details. 

Krogh  Pump  Mfg.  Company,  stn  FLSo.®clf.! 

The  Mine  &  Smelter  Supply  Company  represent  us  in  the  following 
territory:  Salt  Lake  City,  L'tah;  Denver,  Colorado;  El  Paso, 
Texas;  City  of  lilexico;  City  of  New  York. 


De  Laval  Steam  Turbine  Co. 

Trenton  no2i  New  Jen 


Uur  L.cng  iLxperience 

in  building 

Mine  Pumping  Machinery 


exclusively  will  be  of  material  assistance  to  you  in  determining 
upon  the  equipment  best  suited  to  your  individual  needs. 
Typical  examples  of  our  specially  designed  product,  as  well 
as  our  standard  patterns,  are  given  in  Catalogue  P22-16. 


Works:  Milwaukee,  Wis.  New  York  Office:  115  Broadway 

Branch  Offices  in  all  Principal  Cities.  P133.1 


Pumping 

Machinery 

Direct-acting  steam  pumps — piston  and 
plunger  —  power  pumps,  and  pumping 
engines  in  types  and  sizes  to  meet  the 
most  rigid  requirements  in  mine  pumping. 


Ask  for  the  bulletins. 


National  Transit  Co 

Oil  City,  Pa. 


¥ 
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Designed  for  Modern  Mine  Requirements 

ELECTRIC  HOISTS 

In  the  lead  for  safety,  ease  of  control  and  length  of  efficient  service.  Larger  sizes  are  all 
equipped  with  the  famous  Wuest  Herringbone  Steel  Cut  Gears.  Built  in  all  sizes  from 
three  to  five  hundred  horsepower.  Single  or  double  drum,  D.  C.  or  A.  C.  Any  rope 
speed.  Smaller  sizes  carried  in  stock.  Write  today  for  the  full  details. 

DILLON-BOX  IRON  WORKS  CO.,  Denver,  Colo. 


Rn  wnnn  p  rri  *»»  chestnut  st., 

.  U.  fVUUU  &  vU.y  PHILADELPHIA,  PA. 

CENTRIFUGAL  PUMPS 

For  Mines  and  Sinking  Purposes 

GRAVEL  AND  WATER  PUMP 

For  Piacer  Mining  a  Speriaity 

CIRCULATING  PUMP 

Cast  Iron  Pipe,  Tanks,  Gas  Producers  and  Iron  Casting 


DANVILLE  HOISTS 


DANVILLE  FOUNDRY  &  MACHINE  COMPANY 

Danviile,  lil.,  U.  S.  A. 

The  Hendrle  &  liolthofT  MfK.  Sole  Agents  for  Colorado,  Wyoming  New 
Mexico  and  .South  Dakota. 


Accessibility  of  Inside 

Turbine  Pump 

To  learn  of  the 

Others,  send  for  Bulietin  J36-16. 


Wuest  Herringbone  Gears 

are  being  used  by  practically  all  the  country’s  leading  pump 
manufacturers.  They  have  also  made  remarkable  records  for 
economy  and  efficiency  on  tube  mills  and  hoists.  We  will 
gladly  send  you  descriptive  booklet  giving  full  details. 

The  Falk  Company,  Milwaukee,  Wisconsin 


MONORAILHOISTING  SYSTEMS. 
CRANES  FOR  SMELTERS  AND 
POWER  STATIONS— HOISTS— 

NOKfflCRN 

ICRANESl 

N0RTT1ERN  tfiOINnHNO\lWVS 
DLTROn  mailQAN  ~  V.S.A, 


Greater  Speed 

is  reached  by  Samson  Turbines  than  by  any  others  working  under  similar  eon- 
ditions.  Samson  Turbines  are  siclinnalUat  and  permit  easy  trans|M)rtatlon — 
via  mulcback.  Drop  us  a  line. 

JAMES  LEFFEL  &  CO., 

306  LAGONDA  ST.,  SPRINGFIELD,  OHIO,  U.  S.  A. 


|i  I  THE  JEANESVILLe' iron' WORKS  CO. 

li  I  WORKS:  HAZLETON,  PA.  New  York  Office!  115  Broadway 


BRANCH  OFFICES  IN  ALL  PRINCIPAL  CITIES  .1153.1 


We  build  Steam  Hoists 
up  to  1,000  Horse  Power. 

We  build  Electric  Hoists 
up  to  any  size. 

We  are  prepared  to  supply 
suitable  hoists  for  any 
character  of  work. 


Lid^erwood  Company, 

96  Liberty  Street*  New  York 

BRANCH  HOU.SES:  c^hlcago.  Boston,  Pittsburgh,  Philadelphia, 

Seattle,  San  Francisco,  London,  Fmgland 


June  28,  1913 


tielliny-TllE  ENGINEERING  &  MINING  JOURNAL-Neciion 


39 


Economy  In 
Buying  Gears 


The  cyale!)  Tripl  ex  Block 
is  the  only  block  that  is 
‘  ^  from  -  hook  -  to  -  hook  -a- 
line-of-steel.”  This  is  an 
advance  announcement. 
Order  now  for  October  1 
delivery. 

The  Yale  &  Towne  Mfg.  Co. 

9  Elast  Fortieth  Street,  -  New  York 

The  Makers  of  Yale  Products 

Chain  Blocks,  Electric  Hoists.  Locks, 

Padlocks  and  Builders’  Hardware, 

Local  Offices 

Chicago:  74  E.  Randolph  St.  San  Francisco:  134  Rialto  Bldg. 


H.  W.  Caldwell  (SI  Son  Co. 

CHICAGO— 17th  Street  and  Western  Avenue 
NEW  YORK 

Fulton  Building,  Hudson  Terminal,  50  Church  Street 


¥^1  ¥¥  •  Steam  and 

r  lory  rioists  Electrical 


Take  the  lead  and 
are  dependable  for 
mines  and  general 
hoisting.  Made  in 
all  sizes,  steam  and 
electrical.  Satis¬ 
faction  guaranteed. 


Write  For 
Catalog. 


S.  Flory  Mfg.  Co.,  Bangor,  Pa. 


Is  the  buying  of  such  gears  as  give 
the  longest  and  most  satisfactory  service  for  the  money 
and  power  expended  upon  them. 

Caldwcll-Walkcr  gears  last  longer  than  others,  give 
higher  efficiency  under  actual  scientific  tests,  and  in  many 
cases  cost  no  more  than  inferior  gears. 


From 


Hook 


Hook 


A 

Lii\e 

of 

Steel 


Hoists  For  lower 
Prices  than  ever 


r\0  your  hoisting  at  less  cost. 

For  26  years  my  hoisting 
machines  have  proved  their  su¬ 
periority  in  mine  work  every- 

_ _ where — reliable  operation  at  a 

^  less  cost  per  ton-foot  lift.  I  make 

them  even  better  now,  and  what 
is  more,  sell  them  lower  than  ever. 

WITTE  Hoists 

GASOLINE,  GAS  and  OIL 

Seven  regular  sizes,  10  H.P.  to  40  H.P.  Steel  drums, 
capacity  WK)  to  KKK)  ft.  cable.  (Built  sectional  on  order). 
SiMKKl  variable  at  will  of  o|)crator.  Depth  Indicator  shows 
bucket  positions.  Engines  have  vertical  valves,  each 
In  separate  iHickct :  separable  cylinders,  adjustabie 
length  connecting  rods  and  phosphor  bronze  bear¬ 
ings.  Wearing  i)arts  In  small  units  to  itermlt  iiarcel 
I)08t  delivery  of  repairs.  Most  durable  construction 
and  continuous  satisfactory  service. 

Write  for  “cut-in-two”  prices, with  full  description. 
ED.  H.  WITTE,  Wm’E  IRON  WORKS  CO. 
^399  Oakland  Ave.,  Kansas  City,  Mo. 


CYALE) 


TRIPLEX  BLOCK 


II 

{ 


DIXON’S 

Graphite 
Mine  Car  Grease 

Will  cut  down  the  wear  on  axles  and  wheels  of 
your  mine  cars,  and  make  easier  work  for  your 
trammers.  It  is  more  durable  and  lasting  than 
any  other  grease  you  can  use — and  therefore 
more  economical.  The  economies  of  Dixon’s 
Graphite  are  explained  in ‘‘Graphite  As  A 
Lubricant,”  No.42. 

Joseph  Dixon  Crucible  Co. 

Jersey  City  Established  1827  New  Jersey 


FOR  .SMELTER  %VORK 

TheConneriVille  Blower  Co. 

Conner,svi  lie,  Indiana  .tU.S.A. 


T.  SHRIVER  &  CO. 

FILTER  PRESSES 

826  Hamilton  Street, 

HARRISON.  NEW  JERSEY 


Harbison- Walker  Refractories  Company 

MANUFACTURERS  OF 

High  Grade  Silica,  Chrome, 

Magnesia  and  Fire  Clay  Brick. 

IMPORTERS  OF 

Chrome  Ore  and  Spaeter  Dead-Burned  Magnesite. 

PITTSBURGH,  PA. 


“STAG”  BRAND 

MANGANESE  STEEL  CASTINGS 


EDGAR  MIEN  AMERICAN  MANGANESE  STEEL  CO. 
Chicago,  111.  New  Castle,  Del. 


MAXECON  MILL 

Especially  adapted  V  A 

for  grilling  ores  for  1  VJI 

KENT  MILL  CO., 

New  York,  Boroogh  of  Brooklyn,  10  Rapelyea  Street 

LOXDON.  W,  C.— 31  High  Holborn.  BERLIN— Charlottenburg  5.  WindM-hied  i^traue  31 


STARRETT  COMPRESSED  AIR  MINE  PUMP 

Under  most  trying  conditions  the  “Starrett”  has  proven 
an  unqualified  success  in  unwatering  mines.  Its  com¬ 
bined  mechanical  and  commercial  efficiency  will  more 
than  equal  any  class  of  pumping  machinery  used  for 
this  purpose.  Write  for  descriptive  pamphlet. 

Starrett  Pump  &  Manufacturinjt  Co.,  497  Fifth  St.,  San  Francisco,  Cal* 


Keep  Your  Copies  Of  The  Engineering  &  Mining  Journal 

In  The  Binder 

For  50  cents  we  will  send  you,  postpaid,  the  Journal  Binder — ^a  hand¬ 
some,  heavy  board  and  cloth  binder,  heavily  grained,  that  holds  the 
reading  pages  of  6  months’  issues.  This  with  the  index  furnishes  a 
bound  volume  ready  for  instant  reference.  We  sell  the  binder  at  just 
what  it  costs  us,  plus  postage — you  can  have  one  for  50  cents  postpaid. 

The  Engineering  &  Mining  Journal,  505  Pearl  St.,  NewYork 
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INDUSTFUAL  LOCOMOTIVES 


When  establishing  designs  for  our  standard  light  loco¬ 
motives  care  was  taken  to  secure  efficiency  and  dura¬ 
bility. 

They  are  proportioned  so  that  the  severest  strains  and 
shocks  are  met  with  proper  resistance. 

No  effort  is  spared  in  their  construction.  Every  piece 
must  be  so  accurately  made  as  to  fit  not  only  the  loco¬ 
motive  of  which  it  is  a  part,  but  must  fit  every  other 
locomotive  of  the  same  size  and  design. 

All  parts  are  made  in  fixtures  or  to  templates,  compelling  accuracy  of  manufacture.  They  are  made  to  go  into 
place  without  a  machine  shop. 


AMERICAN  LOCOMOTIVE  COMPANY 

30  CHURCH  STREET.  NEW  YORK 

McCormick  Building,  Chicago  Dominion  Express  Building,  Montreal,  Canada 

Carl  G.  Borchert,  Pioneer  Building,  St.  Paul,  Minn.  A.  Baldwin  &  Co.,  New  Orleans,  La. 

N.  B.  Livermore  &  Company,  San  Francisco  and  Los  Angeles,  California 
Northwestern  Equipment  Company,  Seattle,  Wash.,  and  Portland,  Oregon 


Whitcomb 

Gasoline  Mine  Motors 


Denver — Lindrooth,  Shubart  &  Co. 


In  one  mine,  a  Whitcomb  Motor  replaced 
22  mules  and  4  drivers,  and  increased  the 
daily  haulage  by  100  tons. 

If  you  are  using  mule  haulage,  every  Whit¬ 
comb  can  save  you  from  1  to  2c.  per  ton  on 
your  daily  output.  The  most  economical  and 
efficient  haulage  known. 

Over  150  mines  now  using  them. 


Write  for  Catalog  and  Bulletins. 


Geo.  D.  Whitcomb  Company 

Box  D,  Rochelle,  Illinois 


The  Watt  Mining  Car  Wheel  Co. 

Barnesville,  Ohio 


We  want  all  mining  men  to  have 
a  full  set  of  our  catalogs.  They 
contain  valuable  information 
on  up-to-date  coal  and  metal 
mine  cars,  wheels  and  axles,  etc. 
A  postal  will  bring  the  full  set. 
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For  Rent — For  Sale 

Koppel 

Cars 

Portable  Track 
Rails — 12  to  70  lbs. 
Switch  Points,  etc. 


AN  Electrically  Driven  Concentrate  Car 
of  all  steel  construction.  Door  is  operated 
from  platform  by  hand  lever.  Hand  brake. 

Send  for  our  bulletins  showing  a  full  line  of  Mine 
Cars  and  Electric 
Locomotives. 

Complete  Industrial 
Railway  Equipment. 


Write  for  Terms  and  Prices. 

Sales  Offices: 

Pittsburgh  Chicago  San  Francisco 

I  Plant;  Koppel,  Pa.  I 


Orenstein-Arthur  Koppel  Co. 


Steel  Cars  +  Roller  Bearings  =  Power  Saving 

That’s  the  result  we  have  achieved  with  our  line  of  mine  cars.  Strong — light  running. 
They  will  stand  shocks  that  would  wreck  a  wooden  car.  Their  use  means  decreased 
haulage  costs. 

Details?  Write  for  Book  on  (]ars. 

The  Electric  Locomotive  &  Car  Co.,  West  Park,  Ohio 


“Porter  Locomotives” 

“Steam  and  Air’’ 

All  Gauges  and  for  Every 
Variety  of  Service. 

Write  us  for  full  Particulars. 

New  Yort  Office- 
Hudson  Terminal  Building 
30  Church  Street. 

H.  K,  PORTER  CO.,  410  Wood  St.,  Pittsburgh,  Penna. 


Sintering  Fine  Ores 

FOR  BLAST  FURNACES 

Dwight  &  Lloyd  Sintering  Company,  Inc. 

(Successor  to  Dwight  &  IJoyd  Metallurgical  Co.) 

Columbian  Building,  29  Broadway,  New  York 
fable  Address;  Slntercr-Xew  York 


The  Butters  Patent  Vacuum  Filter  Co.,  Inc.,  50  Church  St.,  New  York,  U.S.A. 


Branch  Offices: 

938  Metropolis  Bank  Bldg.. 

San  Francisco,  Cal. 
Gante  No.  1,  Apartado  1678, 
Mexico  City,  Mexico. 

64  New  Broad  St.  London, 
E.  C. 


Butters  Filters 


Agents: 


Sandycroft  Foundry  Co.,  Ltd., 
London  and  Chester,  England. 
Fraser  &  Chalmers.  Ltd. 

London  and  Branch  Offices. 
Fried.  Krupp,  A.  O  Orustmwerk. 
Magdeburg.  Germany. 


WHY  HENDRICK  SCREENS  ARE  THE  BEST 

Our  facilities  for  perforating  metals^of  every  description  cannot  be  excelled.  Our  experi¬ 
ence  covers  a  penod  of  more  than  twenty  five  years  of  specializing  on  this  one  subject. 

Does  this  mean  anything  to  you? 

HENDftiCK  MANUFACTURING  CO.,  Carbondale,  Pa. 

NEW  YORK  OFFICE.  30  CHURCH  STREET 


“REK-TANG” 

is  in  a  class  by  itself  when  it  comes  to  producing  capacity. 

It  has  50%  to  100%  greater  producing  capacity  than  perforated  metal  screens— 
a  greater  producing  capacity,  in  fact,  than  any  other  screen  ever  marked.  Like 
our  PERFECT  DOUBLE  CRIMPED  WIRE  CLOTH,  it  possesses  remarkable 
lasting  qualities  and  holds  the  size  of  its  openings. 

AH  described  in  our  WIRE  CLOTH  BOOK.  Write  for  a  copy. 

THE  LUDLOW-SAYLOR  WIRE  CO. 

ST.  LOUIS,  MO. 


June  28,  1913 


Sellmg-m¥.  P^NGINEERTNG  &  MINING  JOURNAL-.S'ecfton 


43 


Kana¬ 

wha 

Hyatt 


MACHINERY 


NORDBERG  High  Efficiency  Engines  for  Mines  and  Smelters 


Corliss  Engines  Poppet  Valve  Engines  Uniflow  Engines  Air  Compressors  Hoisting  Engines 
Pumping  Engines  Steam  Stamps  Blowing  Engines 

NORDBERG  MANUFACTURING  COMPANY  MILWAUKEE,  WISCONSIN 

New  York:  42  Broadway  Chicago:  1504  Fisher  Building  Globe:  Arizona  Butte:  Electric  Building 


1 PIIN  EA-PHON  B I 


An  unfailing  system  that  puts  every  man  in  your  mine  within  reach  of  your  voice. 

Write  for  Bulletin  2500. 

STROMBERG-CARLSON  TELEPHONE  MFG.  CO.  ROCHESTER,  N.  Y. 


Chicago  Pneumatic  Tank  Mounted 
Gasoline  Driven  Air  Compressor 

The  truck  t3T)e  of  portable  compressor  is  intended  es¬ 
pecially  for  field  work,  in  the  construction  of  bridges, 
elevated  tracks,  buildings,  tanks  and  pipe  lines,  also  for 
prospecting,  quarrying,  road  building,  foundation  work, 
sand  blast  cleaning,  paint  spraying,  applying  cement 
coating,  or  wherever  a  compact,  durable  and  powerful 
unit  is  required. 

300  sizes  and  styles — Steam,  belt,  gear,  gasoline  and  direct 
motor  drive. 


Chicago  Giant  Rock  Drills,  and  Plug  Drills  in  all  capacities. 


Send  for  Bulletins — Address  Dept.  R. 


Chicago  Pneumatic  Tool  Company 

CHICAGO  Branches  NEW  YORK 

1036  Fisher  Bldg.  Everywhere  50  Church  St. 


Automobile^’  Cars 


These  improvements  mark  a  new  era  in  compressor  construction. 
They  gain  the  instant  and  favorable  attention  of  all  skilled  en¬ 
gineers.  f  For  the  usual  hackneyed  claims  of  economy,  dur¬ 
ability  and  efficiency,  let  our  forty  years’  experience  be  an 
assurance  of  adequate  and  discerning  attention  to  every  feature. 


The  Norwalk  Iron  Works  Co. 

South  Norwalk,  Conn. 


THE  LAST  WORD  IN  PORTABILITY 


Compressed  Air 


WHEN  YOU  WANT  IT 
WHERE  YOU  WANT  IT 
AS  YOU  WANT  IT 


“Trucks  for  cars  now  In  use,  or 
complete  new  cars,  will  be  fur¬ 
nished  equipped  with  the  "Whit¬ 
ney”  roller  bearing  wheels,  with 
the  floating  automobile  type  of 
axle.  Your  cars  will  then  run  from 
six  to  twelve  months  with  one 
greasing,  will  run  with  half  the 
haulage  power  of  the  ordinary 
equipment.  One  man  can  push 
I'i.ooo  lbs.  on  a  level  track.  Cars 
can  run  through  water  or  sand 
wPhout  damage  to  bearings.  In 
ust  in  1000  mines.  All  wearing 
pans,  axles,  spindles,  rollers, 
wheels,  etc.,  fully  guaranteed  for 
one  year  from  date  of  shipment. 
Largest  ore  mines  now  installing 
them. ' 

SanI'ord-Day  Iron  Co. 
^^oxvllle.  Tenn. 


Automatic 


Selective 


Proportional  Unloaders 

are  found  exclusively  on  the 

Norwalk  Compressor 


END  DUMP  CAE 

Whitney  Roller  Uearlng  Wheesl 


.  Whe 

bi., 


Increase  the  efficiency^ 
of  your  mine  cars  by  ' 
adopting  wheels 

9  equipped  with 

Hyatt  Flexib^ 
Roller  Bearings 


The  draw-bar  pull  is  reduced 
50%.  Write  for  Bulletin  604E. 

Hyatt  Roller  Bearing  Co. 

Newark  New  Jersey 

Chicago  Office:  1120  Michigan  Ave. 
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Over  Rough  Steep  Trails,  Up  Into  The  Hills 


You  can  transport  the  sections  of 

ROOT  SPIRAL  RIVETED  PIPE 


with  least  cost.  It  combines  extreme  lightness  with  the  strength 
of  any  pipe  made.  It  is  the  most  permanent  economical  purchase 
for  hydraulic  work,  water  supply,  compressed  air,  ventilation,  etc. — 
the  recognized  standard  in  mine  pipe.  You  can  carry  it  and  set  it 
into  a  tidht  line  in  the  roughest  mountain  country. 

Write  NOW  for  details  and  price  list. 


This  pipe  is  furnished  either 
Asphalted,  GalranUed  and  with 
Flanaed.  Bolted  or  Slip  Joints. 
Made  in  all  sizes  3"  to  30"  di¬ 
ameter. 


ABENDROTH  &  ROOT  MFC.  CO. 

Sales  Office:  50  Church  Street,  NEW  YORK 

Works:  Newburgh,  N.  Y. 


Root  Water  Tube  Boilers,  Hy¬ 
draulic  Giants,  Flumes  and  Riffles, 
Cyanide  Tanks. 


"“If  Removable  Point  Picks 


MALLEABLE  CASTINGS 
For  All  Purposes 
PIPE  SHOES 
For  Wood  Stave  Pipe 


WOOD  pipe! 

Ltd  witiutamiJ 


THE  MARION  MALLEABLE  IRON  WORKS, 


Special  Mine  Pipe 


170  Quarts  of  Nitroglycerine  Couldn’t  Crack 
‘^NATIONAL”  Pipe 


-wsmw/iic 


A  double-page  announcement  in  the  July  5th  issue 
of  Engineering  and  Mining  Journal  will  tell  why 
“NATIONAL"  Pipe  withstood  the  tremendous 
shock  of  1 70  quarts  of  nitroglycerine,  showing  prac¬ 
tically  no  fracture  In  the  material.  This  will  be  an 
especially  Interesting  announcement  and  every  pipe 
user  should  read  it. 


NATIONAL  TUBE  COMPANY, 


Pittsburgh,  Pa. 


"I^RITE  for  particulars  regarding  our  Machine 
Banded  Wooden  Stave  and  Continuous  Pressure 
and  Conduit  Pipe.  We  make  pipe  that  is  particularly 
valuable  for  hydraulic  mining. 

Write  un  your  needH.  We’ll  be  glad  to  advise  with  you. 

Washington  Pipe  &  Foundry  Company 

Office,  Factory  and  Works: 

3001  to  3019  Asotin  St.  and  1512  to  1620  Jenerson  St. 
Tacoma,  Wash.,  U.  S.  A. 


Three 

Successful 

Leather 

Handbooks 


Farrell  &  Moses — Practical  Field  Geology 

By  J.  H.  FARRELL,  E.M.,  Mining  Geologist.  Including  a  Guide  to  the 
Sight  Recognition  of  120  Common  or  Important  Minerals  by  ALFRED  J. 
MOSES,  E.  M.,  Ph.  D.,  Prof.,  of  IVIineralogy,  Columbia  University. 
271  pages,  illustrated,  leather,  pocket  size,  $2.50  (10/6)  net,  postpaid. 

It  does  not  deal  with  results.  It  covers  the  methods.  It  gives  simple,  rapid  and  prac¬ 
tical  niethtxl.''  of  collecting  and  recording  geologic  data.  It  gives  short  cuts,  has  some  ex¬ 
cellent  illu.strations,  is  bound  for  convenient  u.se,  and  is,  in  every  .son.s*-,  a  piagtical  book. 

Gunther — Examination  of  Prospects 

A  Mining  Geology 

By  C.  GODFREY  GUNTHER,  E.  M.  222  pages,  79  illustrations,  leather, 
pocket  size,  $2.00  (8/4)  net,  postpaid. 

It  places  emphasis  on  the  known  facts  and  touches  only  briefly  theoretical  considerations. 

It  gives  a  clear  account  of  the  various  forms  of  ore  deposits  and  of  their  occurrence, 
mainly  from  the  point  of  view  of  the  mining  enginecjr  whose  business  it  is  to  report  on  min¬ 
ing  properli-js.  It  gives  much  sound  advice  on  the  procedure  of  sampling  and  examina¬ 
tions. 


Rogers — Study  of  Minerals 


Uniformly  bound  in  red  leather — pocket  size 


A  Combined  Textbook  and  Pocket  Manual 

By  AUSTIN  FLINT  ROGERS,  Ph.  D.,  Associate  Professor  of  Mineralogy 
and  Petrography,  Leland  Stanford  Junior  University.  552  pages,  5x71, 
flexible  leather ,  $3.50  (15j)  net,  postpaid. 

It  covers,  in  a  compact  pocket  volume  of  .552  pages,  the  whole  field  of  mineralogy,  in" 
eluding  cry.stallograpny,  blowpipe  analysis,  descriptive  mineralogy,  and  determinative 
mineralogy. 


Thorkelson — Air  Compression  and  Transmission 

By  H.  J,  THORKELSON,  Assistant  Professor  of  Steam  Engineering,  University  of  Wisconsin. 
207  pages,  6x9,  143  illustrations,  $2.00  (8/4)  net,  postpaid. 

A  clear  treatment  of  fundamentals,  and  a  comparison  of  the  various  systems,  giving  their  advantages  and  limitations. 


Published 
April,  1913 


McGraw-Hill  Book  Company,  239  West  39th  Street,  New  York  undt. 


Publishers  of  Books  for  the  Engineering  &  Mining  Journal 
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Let  Us  Show  You  Where 
You’re  Losing  Money,  Sir! 


Ask  us  for  com¬ 
plete  details  and 
in  order  that  we 
may  know  which 
ad  you  refer  to, 
address  Engineer¬ 
ing  Dept.  No.  1. 


Let  us  point  out  to  you  in  dollars  and  cents  some  of  the 
unnecessary  losses  corrosion  is  causing  in  yolir  mine. 

We’ll  ask  you  some  questions  about  your  problem  and 
then  let  you  have  a  dollar-and-cents  answer  that  will  be  the 
essence  of  definiteness.  And  it  will  surprise  you.  You’ll 
be  amazed  at  the  way  costs  pile  up  and  up  when  you  have 
pipe,  concrete  work,  steel  timbers,  ties  and  cars,  pumps,  fans, 
etc.,  open  to  the  ravages  of  corrosion.  You’ll  wonder  why 
you’ve  permitted  it  and  how  much  it  has  cost  you  figured 
for  months  or  years. 

Then  you’ll  wonder  how  you  can  profitably 
cut  this  loss — and  we’ll  tell  you  that,  too,  and 
back  up  figures  with  facts  from  other  mines. 

Let  us  get  together  on  this  proposition.  It 
involves  absolutely  no  obligation  on  yoiur  part 
and  will  lead  to  your  profit. 

Drop  us  a  line  today — corrosion  is  going  on 
SSL  now. 


Highland  Non- 
Corrosive  Coating 


MINING  TANKS 
CYANIDE  TANKS 
ZINC  BOXES 

COMPLETE  CYANIDE  PLANTS 

WOODEN  PIPE 

CONTINUOUS  STAVE  PIPE 

MACHINE  BANDED  PIPE 

LET  US  FIGURE  WITH  YOU 

Redwood  Manufacturers  Co. 

810  Kohl  Building 
San  Francisco,  Cal. 


Steel  Underground 
Can  Be  Protected 

with 

“Tockolith” 


(PATENTBP) 


and  R.  I.  W.  Paints 


Pages  IS.  and  31  to  41  of 
this  free  book  will  tell  you 
how.  Send  for  a  copy. 


TOCH  BROTHERS 

320  Fifth  Ave.,  New  York,  N.  Y. 

Works,  Long  Island  City,  N.  Y.,  and 
Toronto,  Canada 

Established  1848 
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WIRE  ROPE 


ROEBUNG 


for  mine  hoists  and  haulages, 
cableways, tramways, rigging  and 
other  purposes. 

Iron,  Steel  and  Copper  wire  in 
round,  square,  flat  and  irregular 
sections. 

John  A.  Roebling’s  Sons  Go. 

TRENTON,  N.  J. 

Agencies  and  Branches  in  all  mining  centers. 


During,  our  55  years  of  rope  rriaking,.*w,e  * 
have  developed  wire  ropes  to  tneet  the  de- ^ ; 
mands  of  all  conditions.  ‘  .  j;-  "  ,  .  . 

Each  rope  we  manufactui:e_.  represents  highest 
workmanship,  together  with  quality  and  construe-  .  , 
tion  best  adapted  for  some  particular- work., 

WRITE  FOR  CATALOG,  '  ■ 


A.  Leschen  &  Sons  Rope  Co.  ^ 

St.  Louis,  Mo.  , 

New  York.  Chicago  Denver  San  Francisco 


VANCE 


STEAM  TRAPS 
BLOW-OFF  VALVES 
BAUM  SEPARATORS 


fiend  us  your  name  and  address  and  we  will  send  you  our 
little  monthly  magazine  Free.  Mention  this  magazine 

Geo.  M.  Newhall  Eng.  Co.,  1419  Chestnut  St.,  Phila.,  U.  S.  A. 

New  England  Distributors — Walter  G.  Ruggles  Co.,  64  High  St.,  Boston, 
Ma.<«.  Chicago  Agent — T.  J.  McMaster. 


Motors  For  All  Purposes* 

There  is  a  Crocker-Wheeler  Motor  for  every  kind  of  work.  We  will 
gladly  advise  you  as  to  the  best  apparatus  for  your  particular  requirement. 
Estimates  cheerfully  and  promptly  furnished.  The  complete  Crocker- 
Wheeler  line  of  motors,  generators  and  transformers  is  described  in  illus¬ 
trated  booklet  N.  A  copy  will  go  to  you  by  return  mail  if  you  ivrite  today. 

Crocker- Wheeler  Co.,  Ampere,  N.  J. 

OfBces  in  All  Principal  Cities. 


QUICK  REPAIRS 

Broken  dredge  buckets,  pump  casings,  gear 
wheels,  locomotive  frames  and  other  parts 
welded  in  place.  Apparatus  simple,  portable 
and  inexpensive. 

Write  for  pamphlet  No.  2034 

Goldschmidt  Thermit  Company 

90  West  Street,  New  York 
432-436  Folsom  St.,  San  Francisco.  7300  So. 
Chicago  Ave.  Chicago.  III.  103  Richmond 
_ St..  W..  Toronto.  Ont. _ 


C.  G.  HUSSEY  &  CO. 

Rolling  Mills  and  Office  PITTSBURGH,  PA. 

MANUFACTURERS 

Sheet  Copper,  Bottoms,  Roll  Copper,  Tinned  and 
Polished  Copper,  Nails,  Spikes,  Rivets,  Conductor 
Pipe,  Eaves  Trough,  Elbows,  Shoes,  Mitres,  etc. 
Branch  Warehouses  in 

New  York  Chicago  St.  Louis  San  Francisco 


Complex  Zinc  Ores 

Successfully  treated,  without  roasting, 
by  the  Huff  Electrostatic  Separator. 

Save  your  gold,  silver,  lead,  copper  and 
iron  values  in  your  zinc  middlings  and 
make  your  zinc  salable  at  any  smelter. 

For  fuU  information,  write  to 

The  American  Zinc  Ore  Separating  Company 

1218  Foster  Building  Denver,  Colorado 


Watch  the  Outgo  as 
Well  as  the  Income 


Quite  a  sum  of  money  leaks  away  in  a 
short  time  with  the  wrong 
kind  of  valves.  There  ^  JB 

is  no  better  time  ■ 

than  now  to  stop  ^ 

such  leaks  by  ^ 

adopting  j  | 


Homestead 

Valves 


.  «  fc  V  PATtNTCC  y 

For  mine  use  they 

stand  in  a  class  by  themselves — for  they 
are  tight  when  closed — open  and  close 
without  sticking.  You  ought  to  look  up 
these  non-sticking,  quick-acting,  straight¬ 
way  valves.  They  will  stop  leaks  in  mine 
profits. 

Send  for  New  IHusIrated  Catalogue  “E.** 

Homestead  Valve  Manufacturing  Co. 

Pittsburgh,  Pa.,  U.  S.  A. 
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LUNKENHEIMER 

“HANDY”  GATE  VALVES 


#  These  valves  are  quickly  and 
easily  operated  and  are  absolutely 
reliable.  They  are  provided  with 
two  discs  and  seats  and  will  take 
pressure  from  either  end. 

The  discs  have  a  ball  and  socket 
joint  between  them,  permitting 
either  disc  to  seat  independently 
of  the  other,  insuring  tight  valves 
and  ones  that  will  not  stick. 

The  valves  are  made  of  Brass  or  Iron  Body  Brass 
Mounted,  for  working  pressures  up  to  75  pounds. 

For  handling  cyanides  and  other  acids  which  attack 
brass,  they  are  made  entirely  of  iron. 

Your  local  dealer  can  furnish  them;  if  not,  write  us. 

Write  for  catalogue 

THE  LUNKENHEIMER  COMPANY 

Largest  Manufacturers  of  High-grade 
Engineering  Specialties  in  the  World 
General  Offices  and  Works,  Cincinnati,  Ohio,  U.  S.  A 

New  York  Chicago 

4-68  E’ulton  St.  186  N.  Dearborn  St. 

Boston  London,  8.  K. 

138  High  St.  35  Great  Dover  St. 

7-20 


msTiHc 


every^ 

H  description  for  elevators  — 
hydraiilie,  electric  and  powp- 
.driv‘^0,  excavating  rnachii)- 
ery,*  including  dredges,  steam  sho^K 
etc.,  guying  for  derricks,  ships,/etc- 
loading  and  unloading  machinery,  lu^'=' 
beririg,  including  skidding,  and  loading, 
ferries,  mining  rope,  oil  well  drilling, 
suspension  bridges,  stump  pulling,  aerCh^C''. 
planes, '  towing  devices,  cable  roads,  ^ 
cableways  and  tramways,  clam  shell  / 
buckets,  cranes,  derricks,  flat  rope  foir 
deep  hoisting,  ships’  rigging  and  tiller  ^ 
rope,  special  rope  made  to  order. 

Read  about  wire  rope  usage  in  its 
different  jreqUlrements  in  American 
Wire  Rope  News.  Gladly  sent  free  to 
anyone  upon  request. 


IRON  CEMENTS 


No.  1,  No.  2  and  No.  3. 

Permanently  stop  all  leaks  of  steam,  water,  fire  or  oil  in 
iron  or  steel  castings,  boilers,  tanks,  piping,  pumps, 
screw  thread  joints,  flanged  joints,  etc. 

Smooth-On  No.  4  is  unequalled  for  filling  in  blow-holes 
in  iron  or  steel  castings. 

The  Smooth-On  Cements  are  easy  to  apply  and 
make  permanent  repairs,  proved  by  years  in  use. 

Every  engineer  shovld  read  ovr  new  No.  12  illustrated 
instruction  book — FREE,  it  telts  when,  where  and  how  to 
use  the  different  Smooth-On  Cements.  Send  for  it  now. 

Smooth-On  Mfg.  Co. 

Jersey  City,  N.  J.  / 


221  N.  Jefferson  St. 
Chicago 


36  Sacramento  St. 
San  Francisco 


1221  Westinghouse 
Bldg. 

Pittsburgh 

8  White  St. 
Moorfields,  E.  C. 
London 


%  V 
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THE 

American  Metal  Co.,  Ltd. 

52  Broadway,  NEW  YORK 

141 1  Third  National  Bank  Bldg.,  825  A.  C.  Foster  Bldg., 
ST.  LOUIS  DENVER 

Buyers  of 

Gold,  Silver,  Lead,  Zinc, 
and  Copper  Ores,  Copper 
Matte,  Copper  Bullion 
and  Lead  Bullion 

European  &  Mexican  Representatives: 

Henry  R.  Merton,  &  Co.,  Ltd.,  London. 

M etallgesellschaft,  Frankfort-on- th e-Main. 
Compania  de  Minerales  y  Metaies, 

Mexico  City  and  Monterey. 


Beer,  Sondheimer  &  Co. 

Sole  Agents  of 

National  Zinc  Company 

Works  at  Bartlesville,  Oklahoma  and  Springfield,  IIL 


Metals 

Mattes 

Bullion 

Ores 

New  York  Office,  42  Broadway 

Western  Office,  Salt  Lake  City,  Utah 
1101  Newhouse  Bldg. 


United  States  Smelting 

Refining  &  Mining  Company 

55  Congress  Street,  Boston,  U.  S.  A. 

United  States  Smelting  Company 

Custom  Lead  and  Copper  Smdter  at  Midvale,  Utah.  Address  Salt  Lake  City,  Utah. 

Needles  Mining  &  Smelting  Company 

Custom  Lead  and  Copper  Smuter  and  Custom  Lead  and  Zinc  Concentrator  at  Needles,  Cal.  Ad¬ 
dress  Needles,  Cal. 

Gold  Road  Mines  Company 

Custom  Cyanide  Mill,  Gold  Road,  Arizona. 

Mammoth  Copper  Mining  Company 

Custom  Copper  Smelter  at  Kennett,  Cal.  Address  Kennett,  Cal. 

United  States  Metals  Refining  Company 

Custom  Copper  Smelter  and  Electrolytic  Copper  Refinery  at  Chrome,  N.  J.;  Custom  Electrolytic 
Lead  Refinery  at  Grasselli,  Ind.  Address  42  Broadway,  New  York  City,  N.  Y. 

Cia  de  Real  del  Monte 

Mines  and  Mills  at  Pachuca,  and  Real  del  Monte,  Mexico.  Address,  Pachuca,  Hildalgo,  Mexico. 

International  Metals  Selling  Company 

42  Broadway,  New  York  City. 

United  States  S.  R.  &  M.  Exploration  Company 

55  Congress  St.,  Boston,  42  Broadway,  N.  Y.  411  Mutual,  Mexico,  D.  F.,  Newhouse  Bldg.,  Salt 
Lake  City,  Utah,  1303  Hoge  Bldg.,  Seattle,  Wash.,  W.  P.  Storey  Bldg.,  Los  Angeles,  Cal. 

Buyers  of 


Ores,  Matte  And  Furnace  Products 

Refiners  of 

Blister  Copper  And  Lead  Bullion 
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DIRECTORY  OF  CONSULTING  ENGINEERS 

METALLURGISTS,  GEOLOGISTS.  ASSAYERS  AND  CHEMISTS 


UNITED  STATES 
Arizonft 

Burch,  H.  Kenyon. 
Hoar,  F.  W. 
Lawton,  M.  O. 
Pi-kard,  B.  O. 
Scotland,  Peter  B. 
Smith  &  Ziesemer. 


California 
Anderson,  W.  J. 

Arnold,  Ralph. 

Baird,  D. 

Blaisdell  Co. 

Bradley,  F.  W 
Bretherton,  S.  E. 
Brockunier,  S.  H. 
Boutwell,  John  M. 
Burch,  A. 

Caetani,  G. 

Carpenter,  A.  B. 
Clevenger,  G.  Howell. 
Coleman,  R.  •. 
Cranston,  Robert  E. 
Fowler,  E.  J. 

Garrey,  G.  H. 

Grunsky,  Jr.,  C.  E. 
Hanks,  Abbot  A. 
Harvey,  F.  H. 

Hershey,  O.  H. 
Hoffman,  R.  B. 

Hoxie  &  Goodloe 
James  Co.,  G.  A. 

Jones,  C.  C. 

Linton,  Robert. 

Merrill,  C.  W. 

Merrill,  F.  J.  H. 

Mudd,  S.  W. 

Noyes,  William  S. 
Probert,  F.  H. 
Rainsford,  R.  S. 

Royer,  F.  W. 

Staunton,  W.  F. 
Timmons,  Colin. 
Whitwell,  Cutler  B. 
Wrampelmeier,  E.  L.  S. 
Wiseman,  Philip. 


Colorado 

Adkinson,  H.  M. 
Bancroft,  H. 
Burlingame  &  Co., 
E.  E. 

Burton,  H.  E. 
Chase,  C.  A. 
Collins,  Geo.  E. 
Dorr,  J.  V.  N. 
Farish,  John  B. 


Ferguson.  J.  L. 

Hills  &  Willis. 

Ingersoll,  Bell  &  James. 
Kyle  &  Co.,  T.  D. 
I.,eonard  &  Root. 
Parker,  R.  A. 

Ritter,  E.  A. 

Wiard,  E.  S. 

Wood  &  Co.,  Henry  E. 
Worcester,  S.  A. 


Idaho 

Easton,  S.  A. 


Illinois 

Coghill,  William  H. 
Hollis,  H.  L. 

Hunt,  R.  W.  &  Co. 
Masters,  Harris  K. 


Indiana 

Indiana  Laboratories 
Co.,  The 

Kansas 

O’Keeffe,  E.  C. 

Kentucky 
Fobs,  F.  Julius 
Gardner,  J.  H. 

Massachusetts 
Eveland,  A.  J. 

Packard,  Geo.  A. 
Peters,  E.  D. 

Richards,  R.  H. 
Wenstrom,  O. 

Minnesota 
Collins,  E.  J. 

Longyear  Co.,  E.  J. 
Rakowsky,  V’ictor. 

Missouri 
Cox,  G.  H. 

Kirby,  E.  B. 

Plumb,  C.  H. 

Wheeler,  H.  A. 

Montana 

Barker  &  Wilson. 
Fields,,  J.  D. 

McIntjTe,  Alexander  J. 


McPherson,  D.  E. 
Packard,  G.  A. 

Villars,  J.  R. 

Nevada 
Cutler,  H.  C. 

Symmes,  Whitman 

New  Jersey 
Ely,  E. 

Nevada 
Siebert,  F.  J. 

New  Mexico 
Larsh,  P.  A. 

Welsh,  Norval  J. 

New  York 
Aldridge,  W.  H. 

Arnold,  Ralph. 

Armstead,  H.  H. 

Ball,  Sydney  H. 

Beatty,  A.  Chester. 
Benedict,  W.  de  L. 
Bennett,  A.  F. 

Blow,  A.  A. 

Botsford,  C.  W’. 

Bradley,  R.  J.  H. 

Brodie,  Walter  M. 
Burrall,  Fred.  P. 
Channing,  J.  F 
Church,  John  a. 
Clements,  J.  Morgan. 
Colvocoresses,  Geo.  M. 
Cox,  W.  Rowland. 
Doveton,  Godfrey  D. 
Dufourcq,  E.  L. 

Dwight,  A.  S. 

Farish,  George  E. 

Finch,  J.  W. 

Finlay,  J.  R. 

Garrey,  Geo.  H. 
Harulton  &  Hanscll. 
Hammond,  John  Hays. 
Hassan,  A.  A. 

Hellmann.  Fred 
Hoxie  &  Goodloe 
Huntoon,  L.  D. 
Klepetko,  Frank. 

Knox  &  Allen. 

I.«ggett,  T.  H. 

Lindberg,  C.  O. 

Lloyd,  R.  L. 

MiUard,  H.  Alfred 
Minard,  F.  H. 

Mines  Management  Co. 
Perry,  O.  B. 

Poillon  &  Poirier. 


Raymond,  R.  W. 
Ricketts  &  Banks. 
Riordan,  D.  M. 
Rogers,  A.  H. 
Rogers,  E.  M. 
Schroter,  G.  A. 
Sharpless,  Fred  F. 
Shaw,  S.  F. 
Simonds  &  Burns. 
Smith,  Percy  E. 
Spilsbury,  E.  G. 
Sussman,  O. 
'Thayer,  B.  B. 
Thomas,  Kirby 
Watson,  R.  B. 
Watson,  William. 
Westervelt,  W.  Y. 
Yeatman,  Pope. 
Young,  F.  E. 


North  Carolina 
Case,  B.  H. 


Pennsylvania 
Ayres,  W.  S. 
Chance,  H.  M. 
Demming,  H.  C. 
Kennedy,  Julian 
Kurie,  F.  M. 
Rutledge,  J.  J. 
Spurr,  J.  Edward. 


Texas 

Bradley,  D.  H.,  Jr. 
Burt,  Edwin. 
Cameron,  Geo.  W. 
Critchett  &  Ferguson. 
Eishback,  M. 

Norris,  F.  L. 

Phillips.  W.  B. 
Wright,  L.  A. 


Utah 

Bard  well,  A.  F. 

General  Engineering  Co. 
Hodges,  A.  B.  W'. 
Jennings,  E.  P. 

Krumb,  H. 

MacVichie,  D. 

Officer  &  Co.,  R.  H. 
Sears,  S.  C. 

Union  Assay  Office,  Inc. 
Zalinski,  E.  R. 


Virginia 

Shoemaker,  G.  M. 


Washington 
Falkenburg  &  Laucks 
Kehoe,  H. 

Miller,  W.  C. 


W  isconsin 
Royce,  Stephen. 


British  Columbia 
Brown,  H.  B. 
Merry,  F.  Chas. 
Pearce,  Frank  E. 


Canada 

Beaudette,  A.  J. 

Cohen,  S.  W. 

Ferrier,  W.  F. 

Forbes,  D.  L.  H. 
Fowler,  S.  S. 

Kirby,  A.  G. 

Lamb,  R.  B. 

Loring,  Frank  C. 
McAllister,  J.  E. 

Smith  <&  Durkee  Dia¬ 
mond  Drilling  Co.,  Ltd. 


Nova  Scotia 
Jennison,  W.  F, 


Mexico 
Adams,  H. 

Armstead,  H.  H. 
Anderson,  R.  H. 
Babb,  P.  A. 

Bromly,  A.  H. 
Crowell  &  Brennon. 
Emp.son,  J.  B. 

Grothe  &  Carter. 
Laird,  G.  A. 

Linton,  Robert. 

Nahl,  A.  C. 
Newcomb,  C.  S. 
Niven,  A.  C. 

Place,  A.  E. 

Royer,  F.  W. 
Schmidt,  Henry  C. 
Shaw,  S.  F. 

Van  Law,  Carlos  W. 

Africa 
Preus,  W. 


ASIA 
China 
Cole,  F.  L. 

Australia 
Bellinger,  H.  C. 

New  Zealand 
Holland,  C.  H. 

India 

Dickson,  A.  A.  C. 

Korea 

Drucker,  A.  E. 

Philippine  Islands 
WiJmot,  H.  C. 

EUROPE 
England 
Arnold,  Ralph. 
Hamilton,  M. 

Hoover,  T.  J. 

Shockley,  W.  H. 
Thurston,  E.  C. 

Scotland 
Hardy,  J.  G. 

Russia 

Hutchins,  J.  P. 

Botsford,  R.  S. 

Spain 

Henry,  Capt.  H.  Elliseo 

CENTRAL  AMERICA 
Costa  Rica 

Spilsbury,  Persifor  G. 

Nicaragua 
Stanford,  R.  B. 

SOUTH  AMERICA 
Brazil 

Scheffler,  F.  G. 

Colombia 

Chede  &  Davidson 
Johnson,  R.  D.  O. 

Bolivia 
Fraser,  Lee. 

Peru 

Couldrey,  P.  S. 

Strauss,  L.  W. 


Adams,  Huntington, 

Mining  Engineer. 
Gante  8 

Mexico  City,  Mexico. 


Adkinson,  Henry  M., 

The  Mine  Management  Company. 

714  Equitable  Bldg.,  Denver, 
Colo. 


Aldridge,  Walter  H., 

Mining  and  Metallurgical  Engi¬ 
neer, 

14  Wall  Street,  New  York  City. 


Anderson,  Robert  Hay, 

Consulting  Mining  Engineer. 

Apartado  866,  Mexico  City, 
Nlexico.  Cables:  "Anderson, 
Mexico.” 


Anderson,  Wellington  J., 

Mining  and  Consulting  Engineer. 

319  Roanoke  Street,  San  Fran¬ 
cisco,  Cal. 


Armstead,  Henry  Howell, 

Consulting  Engineer. 

29  Broadway,  New  York. 

.\partado  65,  Guanajuato,  Mexi¬ 
co. 

Ball,  Sydney  H., 

Mining  Geologist. 

71  Broadway,  New  York  City. 

Cable  Address:  “Sydball.” 

Arnold,  Ralph, 

Consulting  Geologist  and  Petro¬ 
leum  Engineer.  Union  Oil  Build¬ 
ing,  Los  Angeles,  Cal. 

11.5  Broadway,  New  York  City. 
No.  1  London  Wall  Building, 
London,  E.  C.  Cable  Ralfarnoil. 

Bancroft,  Howland, 

Consulting  Mining  Geologist. 

Suite  730  Symes  Building,  Den¬ 
ver,  Colorado. 

Cable:  Howban.  Code:  Bedford- 
McNeill. 

Ayres,  W.  S., 

Mining  nnd  Mechanical  Engineer, 
Consultation,  Examination,  Re¬ 
ports.  Many  years’  experience  as 
Alanager  of  Iron  and  Coal  Mines. 
Hazleton,  Pa. 

A.  F.  Bardwell, 

(Successor  to  Betties  &  Bardwell) 
Custo/m  Assayer  and  Chemist. 

158  South  West  Temple  St.. 
Salt  Lake  City,  Utah. 

Babb,  Percy  Andrus, 

Mining  and  Metallurgical  Engi¬ 
neer. 

Edificio  “La  Cia  Bancaria.” 
Avenida  5  de  Mayo  No.  32, 
Mexico,  D.F. 

Barker  &  Wilson, 

Mining  Engineers. 

Deputy  United  States  Mineral 
Surveyors. 

Butte,  Mont. 

Baird,  Dudley, 

Metallurgist  and  Engineer.  Spec¬ 
ialty — Copper. 

Care  Pacific  Foundry  Co.,  San 

1  Franci.sco. 

1  Cable  Address:  “Smelturgy.” 

Beatty,  A.  Chester, 

Consulting  Mining  Engineer. 

71  Broadway,  New  York,  N.  Y. 
No.  1  London  Wall  Buildings, 
London,  E.  C.  Cable:  “Granitic.” 
Code:  Bedford-McNeill. 

Beaudette,  A.  J., 

Mining  Engineer. 

Grand  Trunk  Pacific  Railway, 
Winnipeg. 


Bellinger,  H.  C., 

Metallurgical  Engineer. 

General  Manager,  Great  Cobar 
Limited. 

Cobar,  N.S.W. 


Benedict,  William  de  L., 

Mining  Engineer. 

19  Cedar  St.,  New  York. 


Bennett,  A.  F.,  e.m. 

Mining  Engineer. 

Room  1312 

2  Rector  Street,  New  York  City. 


Blaisdell  Co. 

Engineers. 

Vat  Excavating. 
Los  Angeles,  Calif. 
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Blow,  A.  A.,  E  M. 

Report*  on  Ore  Deposits,  Their 
Value  and  Development. 

New  Y ork  London 

Burch,  H.  Kenyon,  j 

Mechanical  and  Metallurgical 
Engineer. 

Care  Inspiration  Consolidated 
Copper  Co.,  Miami,  Gila  County, 
Arizona. 

Clements,  J.  Morgan, 

Mining  Engineer  and  Geologist. 

20  Broad  Street,  New  York. 

Code:  Bedford-McNeili. 

^ - i 

Critchett  &  Ferguson, 

(Successors  to  Hughes  and 
Critchett) 

Assayers  and  Chemists.  | 

Unuiire  and  Control  a  Sjieeialty.  I 
El  Paso,  Tex. 

Botsford,  C.  W., 

Mining  Engineer  and  Geologist. 

Springville,  N.  Y. 

Burlingame  &  Co.,  E.  E, 

Established  1866. 

Assayers  and  Chemists. 

Dealers  in  Gold  and  Silver  Bul¬ 
lion.  1736  Lawrence  St.,  Denver, 
Colorado. 

Clevenger,  G.  Howell, 

Metallurgical  Engineer. 

381  Hawthorne  Ave.,  Palo  Alto, 
Cal.  Code:  Bedford-McNeill. 

Crowell  &  Brennon, 

Cliff  Crowell.  John  C.  Brennon. 
Mining  Engineers. 

Calle  Arteage,  170,  Monterrey, 

N.  L.,  Mexico.  1 10  South  Street, 
West  Lafayette,  Ind.  j 

Botsford,  Robert  S., 

Mining  Engineer. 

Nicolaevo  Pavdinsk  Estate,  Vyia 
Station,  Bogoslovsk,  R.  T.,  Pro¬ 
vince  of  Perm,  Russia. 

Burrall,  Frederick  P., 

Mining  Engineer. 

2605  Singer  Building,  New  York. 

Telephone:  Cortlandt  7577. 

Coghill,  Will  H., 

1207  Fort  Dearborn  Building, 
Chicago,  III. 

N  orth  western  U  niversity  .Evans¬ 
ton,  Ill. 

Cutler,  H.  C., 

Mining  Engineer. 

401  S.  Virginia  Street, 

Reno,  Nevada. 

Boutwell,  John  M., 

Mining  Geologist. 

Howard-Canficld  Bldg.,  Santa 
Barbara,  Cal. 

Burt,  Edwin, 

Metallurgical  &  Cyanide  Engineer. 
Mills  and  Cyanide  Plants  Ex¬ 
amined,  Designed  and  Started. 
Specialty:  Treatment  of  Ores, 
Fine  Grinding  and  Slime  Filter¬ 
ing.  Patentee — Burt  Slime  Fil¬ 
ters.  El  Paso,  Texas. 

Cohen,  Samuel  W., 

Consulting  Mining  Engineer. 
Dominion  Express  Bldg.,  Mon¬ 
treal.  General  Manager,  Crown 
Reserve  Mining  Co.,  Ltd.,  Co¬ 
balt,  Canada. 

Demming,  Henry  C.,  1 

Mining  Engineer. 

Geologist,  Mineralogist  and 
Chemist. 

Offices  and  Laboratory  15-17  N. 
Third  St.,  Harrisburg.Pa.,  U.S.A. 

Bradley,  R.  J.  H. 

Consulting  Mining  Engineer. 

115  Broadway,  New  York  City. 

Cable  Address;  "Investigate.” 
Code:  Bedford-McNeill. 

Burton,  Howard  E., 

Assayer  and  Chemist. 

Ill  E.  Fourth  St.,  Leadville, 
Colorado.  Specimen  prices;  Gold, 
50c.;  Gold  and  Silver,  75c;  Gold, 
Silver  and  Lead,  SI ;  Gold,  Silver 
and  Copper,  SI. 50. 

Cole,  F.  L., 

Mining  Engineer. 

Shanghai,  China. 

Dickson,  Archibald  A.  C., 

M.A.I.M.E.,  A.I.M.M.  F.G.S. 
M.M.G.I.I.  Consulting,  Mining 
and  Metallurgical  Engineer,  Min¬ 
ing  Geologist  and  Aline  Martager. 
Examinations  and  reports  on 
.  mines  and  mining  properties.  Ad¬ 

vice  as  to  most  economic  methods 
of  work.  Care  of  Henry  S.  King  4 

Co.,  65  Cornhill,  London,  E.  C. 
Kodarma  E.I.Ry.,  Gaya  District, 
India.  Cable:"  Dickson,”  Kodar¬ 
ma  Codes,  A.B.C.,  5th  edition; 
Bedford-McNeill  and  McNeill’s 
(1908  edition.) 

Bradley,  D.  H.,  Jr., 

Mechanical  Engineer. 

Specialty:  Mining  and  Milling 
Machinery,  Equipment  of  Mex¬ 
ican  Properties. 

1700  Rampart  St.,  El  Paso,  Tex. 

Cameron,  Geo.  W., 

Assayer  and  Chemist. 

Representative  for  Shippers  to 
the  El  Paso  Smelter. 

205  San  Francisco  St..  P.  O. 
Box  489.  El  Paso.JTexas. 

Coleman,  Robert  J., 

Consulting  Mining  Engineer. 

Union  Trust  Bldg.,  Los  Angeles, 
Cal. 

Bradley,  Fred  W., 

Mining  Engineer. 

Crocker  Building,  San  Francisco. 
Cabel  Address:  "Basalt,”  San 
Francisco. 

Code:  Bedford-McNeill. 

Carpenter,  Alvin  B., 

Mining  Engineer. 

California  Bldg.,  Los  Angeles, 
Calif. 

Collins,  Edwin  James, 

Mining  Engineer. 

1008-1009  Torrey  Bldg.,  Duluth, 
Minn. 

Dorr,  John  V.  N.,  I 

Metallurgical  Engineer.  Specialty:  I 
Cyanidation.  The  Dorr  (Classifier.  I 
733  First  National  Bank  Bldg.,  I 
Denver.  Cable  Address:  "Dorr.”  | 
Codes;  Bedford-McNeill  and  ' 
Western  Union.  ! 

Bretherton,  S.  E. 

Consulting  Mining  Engineer.  26 
years’ experience  Metallurgistand 
Mine  Mgr.  Mills  Bldg.,  San  Fran¬ 
cisco,  Cal.  CableAddress:”Breth- 
erton.”  Code:  Bedford-McNeill. 

Case,  Benjamin  H., 

Mining  and  Civil  Engineer. 
Examination  of  Southern  mines, 
mineral  and  water-power  prop- 

5  Edgehill  Ave.,  Asheville,  N.  C.’ 

Collins,  George  E., 

Mining  Engineer. 

Mine  Examinations  and  Man¬ 
agement.  418  Boston  Building, 
Denver,  Colo.  42  Cable  Address: 
“Colcamac,”  Denver. 

Doveton,  Godfrey  D., 

(with  W.  Rowland  Cox,) 
Metallurgical  Engineer. 

Specialist  in  Milling  Testing  and 
Designing. 

165  Broadway,  New  York,  N.  Y. 

Brockunier,  S.  H., 

Mining  Engineer. 

Supt.  Pennsylvania  Gold  Mining 
Co. 

Westville,  Calif.;  Nevada  City, 
Calif. 

Chance,  H.  M., 

Coneidting  Mining  Engineer  end 
Geologist. 

Coal. 

837  Drexel  Bldg.,  Philadelphia, 
Pa. 

Colvocoresses,  George  M., 

Mining  Engineer. 

43  Exchange  Place,  Room  1407, 
New  York  City. 

Drucker,  A.  E., 

Consulting  Metallurgist. 

Technical  Manager,  concession 
miniere  FrancaisedeChang-Song. 
Nurupi  Mines  (via  Unsan)  Korea. 
Cable:  Rondon,  Seoul.  Usual 
Codes. 

Brodie,  Walter  M., 

Mining  Engineer  and  Metallur¬ 
gist. 

In  care  Batopilas  Mining  Co., 
45  Broadway,  New  York. 

Channing,  J.  Parke, 

Consulting  Engineer. 

42  Broadway,  New  York. 

Couldrey,  Paul  S., 

Mining  Engineer. 

General  Mining  Supierintendent 
Cerro  de  Pasco  Mining  Co. 

Cerro  de  Pasco,  Peru,  South 
America. 

Dufourcq,  Edw.  L., 

Mining  Engineer. 

Rooms  C22-23-24  Produce  Ex¬ 
change  Annex,  New  York. 

McNeill’s  Code. 

Brown,  H.  B.,  M.  E. 

British  Columbia  Mines  Bought, 
Sold  and  Operated. 

510  Pender  St.,  Vancouver,  B.  C. 
Hedley,  B.  C. 

Chase,  Charles  A., 

Minirig  Engineer. 

734  First  National  Bank  Bldg., 
Denver,  Colo.  Liberty  Bell  G . 
M.  Co.,  Telluride,  Colo. 

Cox,  G.  H., 

M  ining — Geology. 

Missouri  and  Wisconsin  lead  and 
zinc  fields  a  speciality 

Missouri  School  of  Mines  and 
Metallurgy,  Rolla,  Mo. 

Dwight,  Arthur  S., 

Alining  Engineer  andAIetallurgist.  { 
29  Broadway,  New  York.  | 

Cable  Address:  Sinterer,  New  | 
York.  Codes:  Bedford  McNeill 
and  Miners’  4  Smelters.  I 

Burch,  Caetani  &  Hershey, 

Albert  Burch  Gelasio  Caetani 
Oscar  H.  Hershey 

Mining,  Metallurgy,  and  Mining 
Geology. 

Crocker  Bldg.,  San  Francisco, 
Calif.  Cable  Address:  "Burch” 
or  “Caetani,”  San  Francisco. 

Codes;  Bedford-McNeill,  More- 
ing  &  Neal. 

Chede  &  Davidson, 

Consulting  Mining  Engineers. 
Examinations  and  Reports. 
Representation  of  Foreign  Mining 
Companies.  Cable:  Chedavi — 
Cali,  Colombia.  Codes:  Bedford- 
McNeill,  Liebers,  A.  B.  C.  5th. 

Cox,  W.  Rowland,  and  Staff, 

Consulting  Specialists. 
Management,  Operation  and 
Examination  of  Mines  and  Mills. 

165  Broadway,  New  York,  N.  Y. 

Easton,  Stanly  A., 

Mining  Engineer. 

Manager  Bunker  Hill  4  Sullivan 
Mining  and  Concentrating  Com¬ 
pany, 

Kellogg,  Idaho. 

Church,  John  A., 

Mining  Engineer. 

15  William  Street,  New  York. 
Cable:  “Scotist.” 

Cranston,  Robert  E., 

Mining  Engineer. 

819  Mills  Building,  San  Francis¬ 
co.  Room  1408  No.  11  Pine  St., 
New  York.  Cable  Address  “Re- 
crans.”  Code  McNeill’s  1908. 

Ely  E.,  Dover  Laboratory, 

.Assayer  and  Chemist.  Fees;  Gold 
(itte.;  Silver  4.tc.  ;  Copper  $1.(K): 
Iron  Ores,  etc..  Iron  $1.00;  Phos¬ 
phorus  $1.^:  Sulphur  $1.75. 

59-55  E.  McFarlan  St.,  Dover, 
New  Jersey. 
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Elmpson,  J.  B., 

Metallurgical  Engineer. 

Specialty,  Cyaniding  Silver  Ores, 
Mill  Design,  etc. 

Apartado  1390,  Mexico  City. 

Forbes,  D.  L.  H., 

Mining  dk  Metallurgical  Engineer. 
Examinations,  Reports,  Consul¬ 
tation,  Design  of  Mine  and  Mill 
Equipment,  Cyanide  Process. 

306  Manning  Chambers,  Toron¬ 
to,  Ontario, 

Hardy,  J.  Gordon, 

Consulting  Mining  Engineer. 

City  National  Bank  Building, 

El  Paso,  Texas. 

Hunt,  Robert  W.  &  Co. 

Engineers. 

Bureau  of  Inspection,  Tests  and 
Consultation.  Investigations  and 
Reports  on  Mining  Properties 
ana  Proce.sses.  Chemical  Analy¬ 
ses.  2200  Insurance  Exchange 
Building,  Chicago:  90  West  St., 

New  York;  Monongahela  Bank 
Building,  Pittsburgh:  1445  Syn¬ 
dicate  "Trust  Building,  St.  Louis: 
Norfolk  House.  Lawrence  Pount- 
ney  Hill,  E.  C.,  London.  905 
McGill  Building,  Montreal:  418 
Montgomery  St.,  San  Francisco: 
1314  Traders  Bank  Building, 
Toronto:  Cinco  de  Mayo  6-B., 
Mexico  City:  309  White  Build¬ 
ing,  Seattle. 

Eveland,  A.  J., 

Mining  Engineer. 

60  Congress  Street,  Boston, 
Mass. 

Fowler,  Edw.  J., 

Metallurgist  and  Engineer, 
Specialty— Copper. 

Care  Pacific  Foundry  Col,  San 
Francisco.  Cable  Address — 

“Smelturgy.” 

Harvey,  F.  H., 

Mining  and  Consulting  Engineer. 

Galt,  California. 

Falkenburg  &  Laucks, 

Chemists,  Assayers,  Metallur¬ 
gists. 

Ore  Testing  on  Car  T.oad  Lots  of 
Ore. 

Seattle,  Wa.sh 

Fowler,  Samuel  S., 

Mining  Engineer  and  Metallur¬ 
gist. 

Nelson,  British  Columbia. 

Hassan,  A.  A., 

Mining  Geologist  and  Consulting 
Engineer.  Investigations  under¬ 
taken  in  any  country. 

61  Waldorf  Court,  Brooklyn. 
N.Y.  Any  Code.  Cable  “Asghar.” 

Parish,  George  E., 

Mining  Engineer. 

25  Broad  Street,  New  York. 

Cable  “Georgefar.”  Code:  Bcd- 
ford-McNeill. 

Fraser,  Lee, 

Mining  Engineer. 

Apartado  168,  Oruro,  Bolivia. 

Hellmann,  Fred, 

Mining  Engineer.  165  Broadway, 
New  York.  519  California  St., 
San  Francisco.  Chuquicamata 
via  Antofagasta,  Chile,  So.  Am. 
Code:  Bedford-McNeill. 

Hutchins,  John  Power, 

Consulting  Mining  Engineer. 
Examinations  in  Russia  and  Si¬ 
beria.  20  Galcrnaya,  St.  Peters¬ 
burg,  341  Salisbury  Hou.se,  E.C., 
London.  Cable:  “Getchin.s,” 

both  places  Codes:  McNeill’s 
1908  and  Western  Union. 

Parish,  John  B., 

Mining  Engineer. 

25  Broad  Street,  New  York  and 
603  Colorado  Building,  Denver, 
Colorado.  Cable  Address:  “Pa¬ 
rish. ” 

Garrey,  George  H., 

Geologist  and  Mining  Engineer. 

165  Broadway,  New  York. 

Henry,  Captain  H.  Elliseo, 

Mining  Geologist. 

Ferrol,  Spain. 

Indiana  Laboratories  Co., 
The 

Will  represent  you  on  Weighing, 
Sampling,  and  Assaying  of  Car 
Lots  in  Chicago  Switching  Dis¬ 
trict.  Hammond,  Indiana. 

Perguson,  J.  Lawrence, 

Consulting  Engineer. 

Mine  Examinations,  Reports, 
Development  and  ^ianagement 
of  Mines.  Correspondence  In¬ 
vited  and  Purchases  Negotiated 
in  Any  Part  of  the  World. 

Room  509,  Equitable  Building, 
Denver,  Colo. 

General  Engineering  Co., 

Consulting  and  Contracting  Engi¬ 
neers. 

Complete  Ore  Tasting  Plant. 

Engineers  or  Contractors  for  all 
classes  of  reduction  plants. 

Salt  Lake  City,  Utah. 

Hills  &  Willis, 

Victor  G.  Hills  Frank  G.  Willis. 
Mining  Engineers. 

Denver,  Colo.,  and  Cripple 
Creek,  Colo.  Cable  Address: 
“Hillwill.” 

Ingersoll,  Bell  &  James, 

J.  C.  Ingersoll  Charles  N.  Bell. 
James  S.  James. 

Mining  Engineers. 

Equitable  Building,  Denver, 
Colo.:  Telluride,  Colo.:  Ouray, 
Colorado. 

Hodges,  A.  B.  W., 

Mining  and  Metallurgical  Engi¬ 
neer. 

P.  0.  Box  140,  Tooele,  Utah. 

James  Co,,  Geo.  A., 

Assayers,  Chemists  and  Cement  \ 
Testers  1 

28-32  Belden  Place  (off  Bush,  j 
near  Kearney),  San  Francisco,  I 
Cal. 

Perrier,  W.  P., 

Mining  Engineer  and  Geologist. 
General  Manager,  Natural  Re¬ 
sources  Exploration  Company, 
Limited.  204  Lumsden  Building. 
Toronto,  Ont. 

Grothe  &  Carter, 

Cyanide  Engineers. 

Patented  Systems  of  Pulp  Agita¬ 
tion.  Latest  improvements. 

2a  San  Agustin  No.  53.  P.  O. 
Box  2554,  Mexico,  D.  F. 

Hoffmann,  Ross  B., 

Mining  Engineer. 

228  Perry  Street,  Oakland  Cal. 
Cable  Address:  Rosshof. 

Jennison,  W.  F.,  Ma.  Eng. 

Mining  Engineer  and  Economic 
Geologist. 

Truro,  Nova  Scotia,  Canada. 

Fields,  John  D., 

Mining  Engineer. 

Designing  and  Constructing  Cop¬ 
per  Leaching  Plants  a  specialty. 

Maxville,  Mont. 

Grunsky,  Jr.,  C.  E., 

Mining  Engineer. 

Superintendent  Standard  Consol¬ 
idated  Mining  Company. 

Bodie,  Mono  County,  Calif. 

57  Post  St.,  San  Francisco,  Calif. 

Holland,  Chas.  H., 

Metallurgist,  Analytical  Chemist. 
Examinations  and  Superinten¬ 
dence  of  Properties.  P.  O.  Box 
415,  Auckland,  New  Zealand. 
Cable  Address,  “Reduction,” 
Auckland, Code:  Moreing&  Neal. 

Jennings,  E.  P. 

Mining  Engineer. 

Salt  I.Ake  City  Utah.  P.  O.  Box 
Ml.  Cable:  “Chalcoitc,”  .Salt 
^ake.  Code:  Bedford-McNeill. 

Finch,  John  Wellington, 

Geologist  and  Engineer  of  Mines, 

71  Broadway,  New  York,  N.  Y. 

730  Symes  Bldg.,  Denver,  Colo. 

Hamilton,  E.  M. 

Metallurgist. 

Specialty:  Cyaniding  Gold  and 
Silver  Ores. 

10  Elgin  Park,  Redland,  Bristol, 
England. 

Hollis,  H.  L., 

Mining  Engineer  and  Metallur¬ 
gist. 

1417  First  National  Bank  Bldg., 
Chicago. 

Johnson,  R.  D.  0., 

Mining  Engineer. 

Address:  Medellin,  Apartado 

110,  Republic  of  Colombia,  S.  A. 
Cable:  Rejon,  Medellin.  Code: 
Western  Lnion  (Univ.  Ed.) 

Finlay,  J.  R., 

Mining  Engineer. 

Room  802,  52  William  Street, 
New  York  City. 

Hamilton  &  Hansell, 

J.  W.  H.  Hamilton  N.  V.  Hansell. 
Mining  Engineers. 

.50  Church  St.,  New  York.  Cable: 
“Minemel,”  New  York. 

Hoover,  Theodore  J., 

Consulting  Mining  Engineer. 
Specialty — Flotation  Concentra¬ 
tion  Processes. 

No.  1,  London  Wall  Buildings, 
London,  E.  C.  “Mildaloo.” 

Jones,  C.  Colcock, 

Consulting  Mining  Engineer. 

1001  Trust  and  Savings  Bldg., 
Los  Angeles,  Cal. 

Fishback,  Martin, 

Mining  Engineer. 

El  Paso,  Texas,  U.  S.  A. 

Cable:  “Fishback.” 

Codes:  W.  U.  and  Bedford- 
McNeiU. 

•  Hammond,  John  Hays, 

Consulting  Engineer. 

71  Broadway,  New  York.  Code: 
Bedford-McNeill. 

Hoxie  &  Goodloe, 

George  L.  Hoxie  Mead  Goodloe. 
Engineers.  Mechanical,  Electri¬ 
cal,  Mining,  Metallurgical. 

50  E  41st  St.,  N.  Y.;  Los  Ange¬ 
les,  Cal. 

Kennedy,  Julian,  :<■" 

Engineer. 

The  Bessemer  Building,  Sixth 
Street  and  Duquesne  Way,  Pitts¬ 
burgh,  Pa.,  U.S.A. 

Cable  Address:  “Engineer,” 
Pittsburgh. 

Fobs  &  Gardner, 

Commercial  Geology  and  Mining 
Engineering. 

F.  J.  Fobs.  J.  H.  Gardner,  Ph.  D. 
Investigation  and  Valuation  of 
Mineral  Properties.  Plans  for 

Development. 

Lexington,  Ky. 

Hanks,  Abbot  A., 

Control  and  Umpire  Assays,  Ore 
Shippers’  Agent,  Analyses  of 
Ores,  Minerals,  etc. 

630  Sacramento  St.,  San  Fran¬ 
cisco,  Cal. 

Huntoon,  Louis  D., 

Mining  Engineer. 

11.5  Broadway,  New  York  City. 
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Kehoe,  Henry, 

Mining  Engineer.  Mine  Exami¬ 
nations,  Development.  Manajj*- 
ment. 

1123  So. Wall  St.,  Spokane,  Wash. 

Leonard  &  Root, 

Assayers  and  Chemists. 

1744  Broadway,  Denver,  Colo. 

Merrill,  Frederick  J.  H., 

Mining  Engineer  and  Geologist. 
fLate  State  Geologist  of  New 
York  A 

610  Citizen’s  Bank  Bldg.,  Los 
Angeles,  Calif. 

Officer  &  Co.,  R.  H., 

Assayers  and  Chemists. 

169  South  West  Temple  St.,  Salt 
Lake  City,  Utah. 

Kirby,  A.  G., 

Metallurgist.  Mill  DesisninK 

and  Construction.  Specialty; 
Concentration  and  Cyanide. 
Dominion  Reduction  Co.,  Ltd., 
Cobalt,  Ont. 

Lindberg,  Carl  0., 

(with  W.  Rowland  Cox.) 

Mining  Engineer.  Mines  Ex¬ 

amined  and  Reported  Upon. 

165  Broadway,  New  York,  N.  Y. 

Merry,  F.  Chas., 

Mining  Engineer. 

Ferguson,  British  Columbia. 

O’Keeffe,  Edward  C., 

Metallurgy  and  Ore  Dressing 
Tests.  Kansas  State  School  of 
Mines. 

Weir,  Kansas. 

Kirby,  Edmund  B., 

Consulting  Mining  Engineer  and 
Metallurgist. 

701  Security  BldK..  St.  Louis.Mo. 

Linton,  Robert, 

Mining  Engineer.  Ocampo,  Chi¬ 
huahua,  Mexico. 

1005  Trust  and  Savings  Bldg., 
Los  Angeles,  Calif. 

Millard,  H.  Alfred, 

Consulting  Engineer.  Manager 
Operating  Depart.  Breitung  & 
Co.,  Ltd. 

11  Pine  St.,  New  York  City. 

Packard,  George  A., 

Metallurgist  and  Mining  Engi¬ 
neer. 

Silver  Bow  Block,  Butte,  Mont. 

50  Congress  St.,  Boston,  Mass. 

Klepetko,  Frank,  e.  m. 

Consulting  Engineer.  New  York 
and  Lima,  Peru.  80  Maiden 
Lane,  New  York.  Cable  Ad¬ 
dresses,  "Klepetko,”  New  York. 
“KleTCtko,”  Lima.  Codes.  Lie- 
ber,  Bedford-MeNeill,  etc. 

Lloyd,  R.  L.. 

Metallurgical  Engineer.  Specialty: 
Pyro  metallurgv  of  copper  and 
associated  metals.  29  Broadway, 
New  York.  Cable  address;  Ricloy- 
New  York.  Codes:  Bedford 

McNeill  and  Miners’  &  Smelters’. 

Miller,  W.  Clayton, 

Mining  Engineer. 

Spokane,  Wash 

"Westminster.” 

Parker,  Richard  A., 

Consulting  Mining  Engineer. 

Denver,  Colorado. 

60  Congress  St.;  Boston,  Mass. 

Knox  &  Allen, 

Henry  H.  Knox.  John  H.  Allen, 
Mining  and  Metallurgical  Engi¬ 
neers.  82  Beaver  St.,  New  York. 
Cable  Address:  "Allenox,”  New 
York. 

Longyear  Company,  E.  J., 

Exploring  Engineers  and  Geolo¬ 
gists.  Diamond  Drill  Contrac¬ 
tors.  Manufacturers  of  Dia¬ 
mond  Drills  and  Supplies. 

General  Office,  710-722  Security 
Bank  Bldg.,  Minneapolis,  Minn. 

Cable  Address :  “T.ongco,”  Minne¬ 
apolis.  Co<le :  Bedford-Mc¬ 
Neill. 

Mines  Management  Co. 

Consulting  Mining  Engineers  and 
Mine  Managers. 

60  Broadway,  New  York  City. 

Branches:  London,  England,  28 
and  29  St.  Swithins  Lane. 

Mexico,  D.  F.,  Avenida  16  de 
Septiembre,  Num.  48. 

Cable  Addreas:  “Minmanco.” 
Code:  Bedford-McNeill. 

Pearce,  Frank  E., 

Mining  Engineer. 

Paulson,  B.  C. 

Krumb,  Henry, 

Mining  Engineer. 

Felt  Buildinc,  Salt  I.ake  City, 
Utah. 

Perry,  0.  B., 

M ining  Engineer. 

165  Broadway,  New  York  City 

Kurie,  F.  M., 

Mining  Engineer.  17  Years’ Ex¬ 
perience  in  po.sitionsaround  mines 
includinK  Cieneral  Manager  and  3 
Years  Consulting  Practice.  520 
Drexel  Bldg.,  Philadelphia,  Pa. 

Loring,  Frank  C., 

Mining  Engineer. 

Home  Life  Building,  Toronto, 
Ontario.  Cobalt,  Ontario. 

Minard,  Frederick  H., 

Mining  Engineer. 

Trinity  Bldg.,  Ill  Broadway, 
New  York.  Cable:  "Frednard,” 
New  York.  Code:  Bedford- 
McNeill. 

Peters,  Edward  D., 

Mining  Engineer  and  Metallurgist. 
Address  all  I.etters  and  Tele¬ 
grams,  38  Percival  ,St.,  Dorches¬ 
ter,  Alass. 

Cable  .Address:  “Peters,”  Boston 

Kyle  &  Co.,  T.  D., 

Assayers  and  Chemists. 

Samples  by  Mail  Receive  Prompt 
'Attention.  Mill  Testsof  all  Kinds. 
P.O.  Box  623,  Is>adville,  Colo. 
Telephone  22. 

MacVichie,  D., 

Mining  Engineer. 

507  Newhouse  Bldg.,  Salt  Lake 
City,  Utah. 

Mudd,  Seeley  W., 

Mining  Engineer. 

1001-2  Central  Bldg.,  Los  Ange¬ 
les,  Cal.  Code:  Bedford-McNeill. 

Phillips,  William  B,, 

Director,  Bureau  of  Economic 
Geology.  Will  report  on  Proper¬ 
ties  in  the  Southwest  and  Mexico. 
University  of  Texas,  Austin, 
Texas. 

Laird,  George  A., 

Consulting  Mining  Engineer. 
Manager  Candelaria  Alining  Co. 
Minas  de  San  Pedro,  Chihuahua, 
Mex.  Cable:  "Drial.”  Codes; 
Bedford-McNeill  and  Miners  and 
Smelters. 

Masters,  Harris  K. 

Mining  and  Metallurgical  Engi¬ 
neer. 

Griffin  Wheel  Co  ,  Blvd.  445  No. 
Sacramento  St.,  Chicago,  Ill. 

Nahl,  Arthur  C., 

Consulting  Engineer. 

Triunfo,  Baja  California,  Mexico 

Pickard,  Byron  0., 

Engineer  of  Mines. 

406  Fleming  BIock,  Phoenix, 
Arizona. 

Lamb,  R.  B., 

Mining  Engineer  and  Metallur¬ 
gist. 

Traders  Bank  Building,  Toronto, 
Ontario,  Canada. 

McAllister,  J.  E., 

Consulting  Engineer. 

60  Wall  Street,  New  York  City. 

15  King  Street  West,  Toronto, 
Canada. 

Newcomb,  Clive  S,, 

Mechanical  and  Metallurgical 
Engineer. 

Mutual  Life  Bldg.,  Mexico,D.F. 
Code;  Bedford-McNeill. 

Place,  A.  E., 

Mining  Engineer.  Investigation 
and  Development  of  Mexican 
and  South  American  Properties. 
Oaxaca,  Mexico. 

Larsh,  Paul  A., 

Consulting  Mining  Engineer  and 
Mine  Manager.  Practice  lim¬ 
ited  to  New  Mexico. 

Offices:  Albuquerque,  N.  M. 
Silver  City,  N.  M. 

McIntyre,  Alexander  J., 

Mining  and  Metallurgical  Engi¬ 
neer.  Con.sulting  Engineer  for 
the  ButVe  and  V’ipond  Gold  Min¬ 
ing  and  Milling  Company. 

Dewey,  Mo’’*.. 

Niven,  William, 

Mineralogist.  20  years’  cxwrience 
in  unexplored  Guerrero.  Femiliar 
with  best  mineral  zones  where 
profitable  locations  or  purchases 
can  bo  made.  Correspondence 
solicited.  Gante  No.  10,  Rooms 
4-6,  Mexico  City,  Mex. 

Plumb,  C.  H,, 

Ciril  and  Mining  Engineer.  Re¬ 
ports  on  I.«ad,  Zinc,  Coal  and 
Tripoli  Properties. 

609  Keystone  Bldg.,  Joplin,  Mo. 

Lawton,  Nathan  0., 

Mining  Engineer. 

Miama,  Arizona. 

McPherson,  D.  E., 

Af ining  Engineer. 

33  W.  Gianite  St.,  Butte,  Mont. 

Norris,  F.  L., 

Mining  Engineer.  Examinations, 
Reports  and  Management.  With 
special  reference  to  Spanish- 
America.  Present  address;  Box 
123,  El  Campo,  Texas. 

Poillon  &  Poirier, 

Howard  Poillon.  C.  H.  Poirier. 

.Mining  Engineers. 

63  Wall  Street,  New  York  City 

Leggett,  Thos.  H., 

Consulting  Mining  Engineer. 

105  Broadway,  New  York  City. 

Cables:  “Tomleg.” 

Merrill,  Charles  W., 

Metallurgist. 

121  Second  St.,  San  Francisco. 
Cable:  “Lurco.”  Codes;  Bed- 
ford-McNeill  and  Moreing  & 
Neal. 

Noyes,  William  S., 

Mining  Engineer. 

819  Mills  Bldg.,  San  Francisco, 
Cal. 

Preus,  W„ 

Mining  Engineer.  Compania 

Espanola  de  Minai  del  Rif, 
Melilla,  Africa. 
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Probert,  Frank  H., 

Consulting  Engineer  and  Mining 
Geologist. 

Central  Bldg.,  Los  Angeles,  Cal. 

Scheffler,  F.  G., 

Mining  Engineer 

Cie  Mines  de  Campinas  Encru 
zilhada. 

Rio  Grande  do  Sul,  Brazil. 

Smith  &  Durkee  Diamond 
Drilling  Co.,  Limited, 

Contractors  for  all  classes  of  dia¬ 
mond  drill  work. 

We  make  a  Jpecialty  of  saving  a 
large  tiercentage  of  core  in  soft 
ground. 

Plans  showing  location  of  holes 
and  surveys  of  holes  can  be 
supplied. 

Sudbury,  Ont. 

Timmons,  Colin, 

Mining  Engineer. 

4819  Bradley  Ave.,  Los  Angeles, 
Calif.  . 

Rainsford,  Ralph  S., 

Mining  Engineer. 

Care  Argonaut  Mining  Co., 

Jackson,  .\mador  Co.,  Cal. 

Schmidt,  Henry  C., 

Mining  Engineer.  (Operation 
and  Management.) 

Apartado  327,  Monterrey,  N.  L. 
Mexico. 

Union  Assay  Office,  Inc., 

Assayers  and  Chemists. 

Box  1446,  .Salt  Lake  City,  Utah. 

Rakowsky,  Victor, 

Mining  Engineer. 

Sellwood  Bldg.,  Duluth,  Minn. 

Code:  Bedford-McNcill. 

Schroter,  Geo.  A., 

Mining  Engineer. 

Denver,  Colorado.  Ill  Broad¬ 
way,  New  York. 

Code:  Bedford-McNeill. 

Spilsbury,  E.  Gybbon, 

Consulting,  Civil,  Mining  and 
Metallurgical  Engineer. 

45  Broadway,  New  York.  Cable 
Address:  “Spilroe,”  New  York. 

Van  Law,  Carlos  W., 

Mining  Engineer. 

Pachuca,  Hgo.  Mexico,  Care  of 
Cia  Real  del  Monte  y  Pachuca. 

1 

Raymond,  Rosslter  W., 

MiningEngincer  and  Metallurgist. 

29  West  39th  Street,  New  York. 

Scotland,  Peter  B., 

Mining  Engineer.  Mine  Superin¬ 
tendent,  The  Arizona  Copper 
Company,  Ltd. 

Metcalf,  Clifton,  Arizona. 

Spilsbury,  Persifor  G., 

Mining  and  Metallurgical  Engi¬ 
neer. 

San  Mateo,  Costa  Rica,  C.  A. 
Cable  Addre.ss:  "Lion.”  Code: 
Bedford-McNeill. 

Villars,  Jesse  Raymond, 

Mining  Engineer  and  Geologist. 

Great  Falls,  Montana. 

Richju-ds,  Robert  H., 

Ore  Dressing.  Makes  careful  con¬ 
centrating  tests  for  the  design  of 
flow  sheets  for  difiicult  ores. 

491  Boylston  St.,  Boston,  Mass. 

Se2U'S,  Stanley  C., 

Mining  Engineer.  General  Man¬ 
ager,  Utah- Apex  Mining  Co. 

Bingham  Canyon,  Utah. 

Spurr,  J.  Edward, 

Mining  Geologist. 

Bullitt  Bldg.,  Philadelphia. 

Tonopah  Mining  Company  of 
Nevada. 

Watson,  R.  B., 

Consulting  Mining  Engineer. 

165  Broadway,  New  York. 

Gen.  Mgr.  Nipi.s.sing  Mining  Co., 
Ltd.,  Cobalt  and  La  Rose  Mines, 
Ltd.,  Cobalt. 

Ricketts  &  Banks, 

P.  de  P.  Ricketts,  E.M.,  Ph.  D. 
John  H.  Banks,  E.M.,  Ph.D. 
Mining  Metallurgical  and  Chem¬ 
ical  Engineers.  (See  page  61). 

80  Maiden  Lane,  New  York. 

Sharpless,  Fred’k  F., 

Mining  Engineer. 

52  Broadway,  New  York.  Cable 
address:  “Fresharp,”  N.  Y.  Bed¬ 
ford-McNeill  Code. 

Stanford,  Richard  B., 

Mining  Engineer  and  Geologist. 

Bonanza  Mine. 

Capie  Gracias,  Nicaragua. 

Watson,  William,  e.  m.  m.  e. 

Mining  Engineer. 

Address  Room  412,  52  Wall 
Street,  New  York  City. 

Riordan,  D.  M., 

Shaw,  S.  F,, 

Staunton,  W.  F., 

Welsh,  Norval  J., 

Consulting  Engineer.  Mining  In¬ 
vestigations  especially  carefully 
made  for  responsible  intending 
investors. 

165  Broadway,  New  York  City. 

Mining  Engineer.  Supt.  Ameri¬ 
can  Smelting  &  Refining  Co. 

Charcas,  San  Luis  Potosi,  Mexi¬ 
co. 

Mining  Engineer. 

Central  Building,  Los  Angeles, 
California. 

Mining  Engineer. 

Otero  Copper  Company, 

Orogrande,  New  Mexico. 

Ritter,  Etienne  A., 

Mining  Engineer  and  Geologist. 

Colorado  Springs,  Colo. 

Shockley,  W.  H., 

M ining  Engineer. 

527  Waverly  St.,  Palo  Alto,  Cal. 
Cable  Address:  Shockley. 

Strauss,  Lester  W., 

Engineer  of  Mines. 

Apartado  1227,  Lima,  Peru. 

Cable  Address:  "T>estra,”  Lima. 
Code:  Bedford-McNeill. 

Wenstrom,  Olof, 

Mining  Engineer. 

53  State  St.,  Boston,  Mass. 

Cable:  Olavo.  Code:  Bedford- 
McNeill. 
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Rogers,  Allen  Hastings, 

Consulting  Mining  Engineer 

201  Devonshire  St.,  Boston, 
Mass.  71  Broadway,  New  York 
N.Y.  Cable  Address:  Alhas- 
ters.  New  York. 

Shoemaker,  G.  M., 

Mining  Engineer. 

Manager,  The  Virginia  Lee  Co., 
Pennington  Gap  and  St.  Charles, 
Va. 

Sussman,  Otto,  Ph.  d. 

Mining  Engineer. 

52  Broadway,  New  York;  620- 
621  Judge  Bldg.,  Salt  Lake  City, 
Utah. 

Westervelt,  William  Young, 

Consulting  Mining  Engineer. 

17  Madison  Ave.,  (Madison  Sq. 
E.)  New  York.  Cable  Address: 
“Casewest,”  N.  Y.  McNeill’s 
Code. 

Rogers,  Edwin  M., 

Consulting  Mining  Engineer. 

32  Broadway,  New  York,  N.  Y. 

Siebert,  Fred  J., 

Mining  Engineer. 

Consulting  Engineer,  George 
Wingfield,  Nevada  Hills  Mining 
Co.,  Buckhorn  Mines  Co 

Reno,  Nevada. 

Symmes,  Whitman, 

Mining  Engineer. 

Manager  Mexican  Mine,  etc. 

Virginia  City,  Nevada. 

Wheeler,  H.  A., 

Mining  Engineer. 

510  Pine  Street,  St.  Louis,  Mo. 

Cable:  “Wah.”  St.  Louis. 

Royce,  Stephen,  MSn.®A®i.M.i: 

Mining  Engineer.  Engineering, 
Mine  and  Geological  Surveying, 
Copper  Milling.  Specialties: 
Examination  or  Consulting 

Work.  Responsible  Charge  En¬ 
gineering  Depts.  of  Mining  Com¬ 
panies.  Hurley,  Wisconsin. 

Simonds  &  Bums, 

Mining  Engineers. 

55  Liberty  Street,  New  York. 

Thayer,  B.  B., 

Mining  Engineer. 

42  Broadway,  New  York,  N.  Y. 

Whitwell,  Cutler  B., 

Mining  Engineer. 

Nevada  City,  Calif. 

Royer,  Frank  W. 

Mining  Engineer. 

Mutual  Life  Bldg.,  Mexico,  D.F. 
Union  League  Bldg.,  Los  An¬ 
geles,  Calif.  Code:  Bedford- 
McNeill.  Code  word:  “Royo.” 

Smith  &  Ziesemer, 

Franklin  W.  Smith. 

Ralph  A.  Ziesemer. 
Consulting  Mining  Engineers. 
Bisbee.  Arizona.  Bedford-Mc¬ 
Neill  Code. 

Thomas,  Kirby, 

Mining  Engineer.  Examination, 
Valuation  of  Mining  Properties. 

20  Broad  St.,  Suite  1017,  Annex, 
New  York.  Cable  Address: 

“Kirthom”  New  York.  Code: 
Bedford-McNeill. 

Wiard,  Edward  S., 

Mining  and  MetaUurgical  Engi¬ 
neer. 

422  Boston  Building,  Denver, 
Colorado. 

Rutledge,  J.  J.,  Ph.n. 

Mining  Engineer  and  Geologist. 
Not  open  for  engagement  at  pre¬ 
sent.  Care  of  United  States 

Geological  Survey,  40th  and 
Butler  StreeU,  Pittsburgh,  Pa. 

Smith,  E.  Percy, 

Consulting  Mining  Engineer. 

15  William  St.,  New  York.,  Tcl- 
phone  Broad  2559.  Cable  Ad¬ 
dress:  “Smitian-New  York." 
Code:  Be<lford-McNeill. 

Thurston,  E.  Coppee, 

Care  A.  Goerz  &  Co.,  Pinners 
Hall,  Austin  Friars,  I.ondon, 
E.C.,  England. 

Wilmot,  H.  C., 

Mining  Engineer, 

Care  of  Colorado  Mining  Com¬ 
pany,  Aroroy,  Msvibate,  P.  I, 

June  28,  1913 
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Wiseman,  Philip, 

Wrampelmeier,  E.  L.  S„ 

Young,  Frederick  E., 

Mining  Engineer. 

1008-9  Central  BuildinK,  L  sAn. 

1  geles,  Cal.  Cable:  “Filwiaeman.” 

Mining  Engineer. 

Supt.  Eric  Mine,  Gaston,  Nevada 
Co.,  Col. 

Mining  Engineer. 

Examination  and  Valuation  of 
Mines.  Development  Directed. 
Organization  of  Systematic  Min¬ 
ing  Operations. 

417  Forty-second  Street  Building, 
Forty-second  .Street  and  Madison 
Avenue,  New  York. 

! 

Net  Advertising  Rates  for  | 

Wood  &  Co.,  Henry  E., 

Attagers. 

Ore  Tested  in  Carload  Lots. 
Write  for  Circulars. 

1734  Arapahoe  St.,  Denver,  Colo. 

Wright,  Louis  A., 

Mining  Engineer. 

814  Mills  Bldg.,  El  Paso,  Texas. 

Code:  Bedford-McNeill. 

Cards  in  This  Directory  | 

1 

1  Inch,  52  Times,  $  .75  an  Issue  I 

1  Inch,  52  Times,  $1.30  an  Issue 

A  copy  of  each  issue  in  which  the 

card  appears  is  included. 

Worcester,  S.  A., 

Mechanical  Mining  Engineer. 

Mill  Tests,  Desi(;n,  Construc¬ 
tion,  ManaRement,  Special  Ore- 
handling  Plants. 

Victor,  Colorado 

Yeatman,  Pope, 

Mtntni  Engineer. 

165  Broadway,  New  York 

Code:  Bedford-McNeill. 

Zalinski,  Edward  R., 

Mining  Engineer. 

819  Newhouse  Building,  Salt 
l.ake  City. 

Examination,  Geological  Map¬ 
ping,  Development. 

Ball  Bearing  Belt  Conveyors 

Trump  Measuring  and  Mixing  Machines. 
Merrick  Conveying  Weighers  for  Belt  Conveyors 

The  Conveying  Weigher  Co.  90  West  St.,  N.  Y. 


Gilbert  Wood  Split  Pulleys 

Represent  the  product  of  20  years’ 
experience  and  detail  improvement. 

Copy  of  New  Illustrated  Catalog  on  request.  Manufactured  hy 

Saginaw  Manufacturing  Company, 

Saginaw,  Mich.,  U.  S.  A. 

New  York  Branch,  S8  Warren  St:  Chicago  Branch,  105-109  N.  Canal  8^ 
Salea  AgencieH  In  all  the  rrlnclpal  Citiea* 


TISCO 


MANGANESE 
STEEL  CASTINGS 


FOR  SEVERE  SERVICE 


TAYLOR-WHARTON  IRON  &  STEEL  CO. 

High  Bridge,  New  Jersey 


MICHIGAN  COLLEGE  OF  MINES 

F.  W.  McNAlR,  Preddent 

Located  in  the  Lake  Superior  District.  Mines  and  mills 
accessible  for  college  work.  For  Year  Book  and  booklet 
of  views  apply  to  President  or  Secretary. 

HOUGHTON  MICHIGAN 


IRAPa  MAMl 

Send  for  a 
trial  Belt— 
“Our  best 
Salesman* 


A  Trade  Mark  Is  Only 
Valuable  When  _  Placed 
On  The  Good  s — 

Then  it  acts  as  a  sigred 
statement  that  the  goods 
are  as  represented  and 
holds  the  manufacturer  to 
his  written  word. 

This  trade  mark  on  every 
foot  of  Schieren’s  Duxbak 
Waterproof  Leather  Belt¬ 
ing  means  that  the  belting 
is  waterproof  and  chemical 
fume  proof,  perfect  in  ma¬ 
terial  and  workmanship. 


Charles  A.  Schieren  Company, 


39  Ferry  Street 
New  York  City 


NICKEL 

FOR 

NICKEL  STEEL 

The  Addition  Of 
Nickel  To  Steel 

Increases  the  proportional  Elastic  Limit. 

Adds  to  the  ductility  of  the  Steel. 

Increases  its  resistance  to  Compression. 
Increases  its  resistance  to  Abrasion. 

Increases  its  resistance  to  Shock. 

Increases  its  Toughness. 

The  International  Nickel  Co. 

Nickel  Refiners 

43  Exchange  Place  New  York 
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I  WHAT  AND  WHERE  TO  BUY 

s 

I  ALPHABETICAL  LIST  OF  EVERYTHING  USED  IN 

i  MINING  EQUIPMENT  WITH  NAMES  OF  MAKERS 


AmniKamators 

Lane  Mill  &  Mchry.  Co. 

Assayers  and  Chemiata 

Ledoux  &  Co. 

Ricketts  &  Banks 

Aaaayera’  and  Chemiata’ 
Supplies 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Buff  &  Buff  Mfg.  Co. 
Denver  Fire  Clay  Co. 
Gurley,  W.  &  L.  E. 
Heller  &  Brightly 
Keuffel  &  Esser  Co. 
Mine  &  Smelter  Supply 
Co. 

Sturtevant  Mill  Co. 
Axles 

Standard  Steel  Wks.  Co. 

Balances  and  Weights 

Ainsworth  &  Sons,  Wm. 
Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Mine  &  Smelter  Supply 
Co. 

Salt  Lake  Hardware  Co. 

Ball  Mill  Plates 

Chrome  Steel  Works 

Barometers 

Ainsworth  &  Sons,  Wm. 

Bearings,  Roller 

Hyatt  Roller  Bearing 
Co. 

Sanford-Day  Iron  Co. 

Belt  Cement 

Schieren  Co.,  Chas.  A. 

Belt  Dressing 

Schieren  Co.,  Chas.  A. 

Belt  Lacing 
Schieren  Co.,  Chas.  A. 

Belting 

Goodrich  Co.,  B.  P. 

Mine  &  Smelter  Supply 
Co. 

Robins  Conveying  Belt 
Co. 

Schieren  Co.,  Chas.  A. 
Western  Machinery  & 
Mfg.  Co. 

Blasting  Powder 

Hercules  Powder  Co. 

Blowers 

Connersvllle  Blower  Co. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 
Westlnghouse  Mach.  Co. 

Boiler  Tubes 
National  Tube  Co. 

Boilers 

Abendroth  &  Root  Mfg. 
Co. 

Leffel  &  Co.,  James 
Mine  &  Smelter  Supply 
Co. 

Ti-avlor  Engr  -t-  Mfg.  Co. 
Vulcan  Iron  Works. 

Bone  Ash 

Braun  Corporation.  The 
Braun-Knecht-Heimann 
Co. 

Denver  Plre  Clay  Co. 
Books 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

McGraw-Hill  Book  Co. 

Borts 

Levine.  Abr. 


Brlek,  Fire 

Denver  Fire  Clay  Co. 

Brick,  Silica  and  Mag¬ 
nesia 

Harbison-Walker  Re¬ 
fractories  Co. 

Bridges 

American  Bridge  Co. 

Briquetting  Machinery 

American  Grondal  Co. 
Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Traylor  Engr.  &  Mfg.  Co. 

Buckets 

Brown  Hoisting  Machin¬ 
ery  Co. 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Stephens- Adamson  Mfg. 
Co. 

Watt  Mining  Car  Wheel 
Co. 

WeUman-Seaver- Mor¬ 
gan  Co. 

Burners,  Gas 

National  Transit  Co. 

Burners,  Oil 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co, 

Cable  Drilling 

Leschen  &  Sons  Rope 
Co.,  A. 

Cableways 

Brown  Hoisting  Machin¬ 
ery  Co. 

Plory  Mfg.  Co.,  S. 
Lldgerwood  Mfg.  Co. 

Cages 

Denver  Engr.  Works  Co. 
Mine  &  Smelter  Supply 
Co. 

Union  Iron  Works  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Carbide  Lamps 

Simmons  Co.,  John 

Carbon  (Black  Dia¬ 
monds) 

Levine,  Abr. 

Cars 

Atlas  Car  &  Mfg.  Co. 
Electric  Locomotive  & 
C&i*  Co* 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hcndy  Iron  Wks.,  Joshua 
Koppel  Co.,  Orensteln- 
Arthur 

Mine  &  Smelter  Supply 
Co. 

Sanford-Day  Iron  Co. 
Stephens-Adamson  Mfg. 
Co. 

Watt  Mining  Car  Wheel 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Castings 

Abendroth  &  Root  Mfg. 
Co. 

Edgar  Allen  American 
Manganese  Steel  Co. 
American  Bridge  Co. 
Chrome  Steel  Works 
Falk  Co.,  The 
National  Transit  Co. 
Standard  Steel  Works 
Co. 

Tavlor- Wharton  Iron  & 
Steel  Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Tuba  Construction  Co. 
Cement,  Iron 
Smooth-On  Mfg.  Co. 


Cement  Machinery 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sturtevant  Mill  Co. 

Chain 

Stephens-Adamson  Mfg. 
Co. 

Chain  Blocks 
Yale  &  Towne  Mfg.  Co. 
Channeling  Machines 
Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

Chemicals 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Matthlessen  &  flegeler 
Zinc  Co. 

Mine  &  Smelter  Supply 
Co. 

Roessler  &  Hasslacher 
Chemical  Co. 

Solvay  Process  Co. 

Chemists 

See  Assayers  and  Chem¬ 
ists 

Chlorine 

See  Chemicals 

Classlflers 

Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Dorr  Cyanide  Mchry.  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 
Clutches,  Friction 
Stephens-Adamson  Mfg. 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Coal  Cutters 

Ingersoll-Rand  Co. 
McKiernan-Terry  Drill 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sullivan  Machinery  Co. 
Whitcomb  Co.,  Geo.  D. 

Coal  Punchers 

Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 
Whitcomb  Co.,  Geo.  D. 

Coal  Tipples 

St^hens-Adamson  Mfg. 

Coal  Washerles 
Ingersoll-Rand  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 
Compressors,  Air 
Chicago  Pneumatie  Tool 
Co. 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 
Ingersoll-Rand  Co. 
McKlernan-Terry  Drill 
Co. 

Mine  &  Smelter  Supply 
Co. 

National  Transit  Co. 
Nordberg  Mfg.  Co. 
Norwalk  Iron  Works  Co. 
Sullivan  Machinery  Co. 
Union  Iron  Works  Co. 
Concentrators 
American  Concentrator 
Co. 

American  Grondal  Co. 
Colorado  Iron  Works  Co. 
Cresson-Morrls  Co. 
Deleter  Concentrator  Co. 
Deleter  Machine  Co. 
Denver  Engr.  Works  Co. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Mine  &  Smelter  Supnlv 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  A  Mfg.  Co. 
Union  Iron  Works  Co. 


Concrete  Mixers 

Kent  Mill  Co. 

Mine  &  Smelter  Supply 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Concrete  Reinforcement 

American  Steel  &  Wire 
Co. 

Condensers 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works.  A.  S. 

Epplng-Carpenter  Pump 
Co. 

Mine  &  Smelter  Supply 
Co. 

Prescott  Steam  Pump 
Co.,  Fred  M. 

Westlnghouse  Mach.  Co. 

Contractors,  Diamond 
Drilling 

Longyear  Co.,  E.  J. 

Converters 

Hendrie  &  Bolthoff  Mfg. 
&  Supply  <’0. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Union  Iron  Works  Co. 

Conveyors,  Belt 

Conveying  Weigher  Co. 

Cresson-Morrls  Co. 

(Goodrich  Co.,  B.  F. 

Robins  Conveying  Belt 
Co. 

Stephens-Adamson  Mfg. 

Co. 

Conveyors,  Screw 

!!aldwell  &  Son  Co.,  H.  W. 

Stephens-Adamson  Mfg. 

<^0. 

Coolers 

Stearns-Roger  Mfg.  Co. 

Cranes 

Brown  Hoisting  Machin¬ 
ery  Co. 

Northern  Engr.  Works 

Wellman-Seaver-Mor- 
gan  Co. 

Yale  &  Towne  Mfg.  Co. 

Cranes,  Locomotive 

Brown  Hoisting  Machin¬ 
ery  Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Crucibles 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Denver  Fire  Clay  Co. 

Dixon  Crucible  Co.,  Jos. 

Mine  &  Smelter  Supply 
Co. 

Crushers 

American  Concentrator 
Co. 

Bacon,  Earle  C. 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Colorado  Iron  Works  Co. 

Cresson-Morrls  Co. 

Denver  Engr.  Works  Co. 

Denver  Fire  Clay  Co 

Dlllon-Box  Iron  Works 

Hardlnge  Conical  Mill 
Co. 

Hendrie  &  Bolthoff  Mfg. 
&  Supply  r'o. 

Hendy  Iron  Wks.,  Joshua 

Kent  Mill  Co. 

Lane  Mill  St  Mchry.  Co. 

McLanahan-Stone  Ma¬ 
chine  Co. 

Mine  &  Smelter  Supply 
Co 

Nordberg  Mfg.  Co. 


Crushers — Continued. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Sturtevant  Mill  Co. 
Traylor  Engr.  &  Mfg.  Co. 
Union  Iron  Works  Co. 
Vulcan  Iron  Works. 

Cupel  Machines 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 

Cyanide  Plants 

Butters  Patent  Vacuum 
Filter  Co. 

Colorado  Iron  Works  Co. 
Dorr  Cyanide  Mchry.  Co. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Mine  &  Smelter  Supply 
Co. 

Oliver  Continuous  Filter 
Co. 

Pacific  Tank  &  Pipe  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Redwood  Manufacturers 
Co. 

Traylor  Engr.  &  Mfg.  Co. 

Derricks 

Lldgerwood  Mfg.  Co. 

Drafting  Materials 

Buff  &  Buff  Mfg.  Co. 
Gurley,  W.  &  L.  E. 
Keuffel  &  Esser  Co. 
Weber  &  Co.,  F. 

Dredges 

New  York  Engr.  Co. 
Union  Construction  Co. 
Union  Iron  Works  Co. 
Yuba  Construction  Co. 

Dredging  Machinery 

American  Locomotive 
Co. 

Hendrie  &  Bolthoff  Mfg. 

St  Supply  Co. 

New  York  Engr.  Co. 
Union  Iron  Works  CJo. 
Wellman-Seaver-Mor- 
|mn  Co. 

Tiiba  Construction  Co. 

Driers 

American  Process  Co. 
Denver  Engr.  Works  Co. 
Ruggles-Coles  Engi¬ 
neering  Co. 

Drill  Sharpeners 
Ingersoll-Rand  Co. 
Drills,  Air  and  Hammer 

Chicago  Pneumatic  Tool 
Co. 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
McKlernan-Terry  Drill 
Co. 

Mine  &  Smelter  Supply 
Co. 

Sullivan  Machinery  Co. 
Western  Machinery  & 
Mfg.  Co. 

Whitcomb  Co.,  Geo.  D. 
Drills,  Artesian  Well 
Keystone  Test  Drill  Co. 
Drills,  EleetrienI 
Ingersoll-Rand  Co. 
Drills,  Hand 
Cleveland  Rock  Drill  Co. 
New  York  Engr.  Co. 

Drills,  Oil  A  Gas  Well 

Keystone  Test  Drill  Co. 
Drills,  Sloping 
Cleveland  Rock  Drill  Co. 
Tngersoll-Rand  Co. 
McKlernan-Terry  Drill 
Co. 

Sullivan  Machinery  Co. 


June  38,  1913 
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Perforated  Metal 
Mining  Screens 

^  Used  in  sizing  Ores,  Coal,  Stone,  Crushed  and 
Ground  Minerals  and  other  products. 

*if  STANDARD  SIZES  of  holes  varying  by 
millimeters,  fractions,  or  decimals  of  an  inch  in 
metal  of  any  thickness  to  one  inch  Steel  Plates. 
If  MANGANESE  BRONZE  or  MONEL 
screens  for  acidulated  mine  waters. 


The  “H.  &  K.  P.  Co.”  SCREENS  typify 
accuracy,  precision  of  alignment,  capacity  and 

durability — they  are  dependable.  _ , 

Sort  of  let  this  sink  into  your  mind. 

The  very“Cream”of  the  screen  business  in  the” Americas”  comes  to  THE  HARRINGTON  &  KING 
PERFORATING  COMPANY’S  plant. 

There  must  be  some  good  reason  for  the  marked  preference  shown  for  their  products  by  the  largest 
and  most  progressive  companies  in  the  country. 

Everywhere  you  hear  it— THE  HARRINGTON  &  KING  PERFORATING  CO.,— “the  real 
up-to-the-minute”  Screen  makers,  for  the  practical  men  who  have  to  do  with  the  Mining  Industry. 

What  Is  The  Reason?  Think  It  Over. 

THE  HARRINGTON  &  KING  PERFORATING  CO. 

620  North  Union  Street,  CHICAGO,  ILL. 

New  York  Office:  114  Liberty  Street 


PERFORATED  METALS 
of  every  description 


McCully  Gyratory  Rock  Crusher 


Has 

Greatest  strength . 

Simplest  construc¬ 
tion. 

Most  eflScient  oil¬ 
ing  devices. 


Perfect  suspension 
for  main  shaft. 
Removable  counter¬ 
shaft  bearing. 
Wearing  surfaces 
protected  with 
hardest  metals. 


Write  for  Catalog 
PM  4-16 


Power  &  Mining  Machinery  Co., 

District  Offices:  New  York,  Chicago,  El  Paso,  San  Francisco,  Atlanta 
 M  2.30.1 


A  MiU  With  A  Capacity  repairs  on  the  Lane 
g\C  A  'T  A  ^  Speed  Mill  will  not 

w  1  4  1  O  n  S  ^  A  U  n  y  exceed  4  cents  per  t(Mi 

of  ore  milled.  It  is  an  economical  mill  in  every  way 
Full  details  on  request. 

Lane  Mill  &  Machinery  Company, 

Successors  to  Lane  Slow  Speed  Chilian  Mill  Company, 

Douglas  Bldg.,  Los  Angeles,  California. 


ATKINS,  KROLL  &  CO.  SAN  FRANCISCO 

Import  Merchants 

DANISH  FLINT  PEBBLFS.  SILEX  LINING.  CYANIDE. 
(iVICKSILVER.  MINING  CANDLES.  FIREBRICK 
BORTS  AND  CARBONS.  BLACKSMITH  COAL.  COKE. 
COTTON  WASTE.  SCHEELITE  CONCENTRATES  70%. 
SUPERIOR  QUALITY  ZINC  DUST. 

Stocks  Carried 

Buyers  of  Quicksilver  and  Platinum,  also  Ores  of  Antimony,  Bismuth, 
Molybdenum,  Tungsten,  Vanadium,  Zinc,  etc. 


BACON  V  PARREL 
ORE  er  ROCK 

CRUSHING  X  WORLD  KNOWN 

ROLLS-CRUSHERS 

CARl.r  C.BACOM.  CNGINCER 
■-'AVtrMCYER  aUlLOINS,  NEW  YORK  


BACONS  HOISTINGENGINES 

SPECIAL  UNDERGROUND  H0IS1 
GRAVITY  INCLINES.  MINING  M  ACHI 

SKIP S  TAR  S  etr  EARLE C  BACOKengineer 

.  MAVrMErEff  aVOG.NEWyORK. 
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Drills.  Test 

Ingersoll-Rand  Co. 
Keystone  Test  Drill  Co. 
Longyear  Co.,  E.  J. 
McKlernan-Terry  Drill 
Co. 

New  York  Engr.  Co. 
Standard  Diamond  Drill 
Co. 

Sullivan  Machinery  Co. 
Williams  Bros. 

Dumps 

Sullivan  Machinery  Co. 
Dynamite 

Hercules  Powder  Co. 
Dynamos 

Sprague  Electric  Works 
Elevators,  Bucket 
Caldwell  &  Son  Co.,  H.  W. 
Conveying  Weigher  Co., 
Cresson-Morris  Co. 
Denver  Engr.  Works  Co. 
Ingersoll-Rand  Co. 
Robins  Conveying  Belt 
Co. 

Stephens-Adamson  Mfg. 
Co. 

Engineers  and  Contrac¬ 
tors 

New  York  Engr.  Co. 
Wellman-Seavcr-Mor' 
gan  Co. 

Engineers,  Exploring 

Longyear  Co.,  E.  J. 

Engines,  Gas  and  Gaso¬ 
line 

Mine  &  Smelter  Supply 
Co. 

National  Transit  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Westlnghouse  Mach.  Co. 
Engines,  Hanlage 
Denver  Engr.  Works  Co. 
Dlllon-Box  Iron  Works 
Mine  &  Smelter  Supply 
Co. 

Vulcan  Iron  Works. 
Wellman-Seaver-Mor- 
gan  Co. 

Engines,  Steam 

Leffel  &  Co.,  James 
Mine  &  Smelter  Supply 
Co. 

Nordberg  Mfg.  Co. 
Union  Iron  W^orks  Co. 
Vulcan  Iron  Works. 
Wellman-Seaver-Mor- 
gan  Co. 

Westlnghouse  Mach.  Co. 

Examinations,  Mine  and 
Mineral  Lands 

Longyear  Co.,  E.  J. 
Exhanst  Heads 
Abendroth  &  Root  Mfg. 
Co. 

Exhausters 

ConnerSville  Blower  Co. 
Fans,  Ventilating 

Sprague  Electric  Works 
Su’llvan  Machinery  Co. 
Vulcan  Iron  Works. 

Feeders,  Ore 

Cresson-Morris  Co. 
Denver  Engr.  Works  Co. 
DIllon-Box  Iron  Works 
Stephens-Adamson  Mfg. 
Co. 

Traylor  Engr.  &  Mfg.  Co. 
Fence,  Woven  Wire 
American  Steel  &  Wire 
Co. 

Filter  Presses 
Shrlver  &  Co.,  T. 

Filters 

Butters  Patent  Vacuum 
Filter  Co. 

Colorado  Iron  Works  Co. 
Oliver  Continuous  Filter 
Co. 

Traylor  Engr.  &  Mfg.  Co. 
Filters,  Slime 
Butters  Patent  Vacuum 
Filter  Co. 

Oliver  Continuous  Filter 
Co. 

Flanges.  Pipe 

National  Tube  Co. 
Standard  Steel  Works 
Co. 


Flint  I>ebl>les  and  SIlex 
Lining 

Atkins.  Kroll  &  Co. 

Forgings 

American  Bridge  Co. 

Cleveland  Rock  Drill  Co. 

National  Transit  Co. 

Standard  Steel  Works 
Co. 

Foundry  Equipment 

Ingersoll-Rand  Co. 

Sullivan  Machinery  Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Frogs  and  Switches 

Electric  Locomotive  & 
Car  Co. 

Koppel  Co.,  Orensteln- 
Arthur 

Sanford-Day  Iron  Co. 

Furnace  Lining 

Denver  Fire  Clay  Co. 

Furnaces,  Assay 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co. 

Denver  Fire  Clay'  Co. 

Mine  &  Smelter  Supply 
Co. 

Furnaces,  Roasting 

American  Grondal  Co. 

Colorado  Iron  Works  Co. 

Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

General  Chemical  Co. 

Hendrle  &  Bolthoff  Mfg. 
&  Supply  Co. 

Mine  &  Smelter  Supply 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Stearns-Roger  Mfg.  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Wedge  Mechanical  Fur¬ 
nace  Co. 

Furnaces,  Smelting 

Colorado  Iron  Works  Co. 

Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

Hendrie  &  Bolthoff  Mfg. 
&  Supply  Co. 

Mine  &  Smelter  Supply 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Stearns-Roger  Mfg.  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Wedge  Mechanical  Fur¬ 
nace  Co. 

Gage  Cocks 

Jenkins  Bros. 

Lunkenhelmer  Co.,  The 

Gaskets 

Smooth-On  Mfg.  Co. 

Gears 

Caldwell  &  Son  Co..  H.  W. 

Dillon-Box  Iron  Works 

Falk  Co.,  The 

Stephens-Adamson  Mfg. 
Co. 

Generating  Sets 

De  Laval  Steam  Turbine 
Co. 

Generators 

Crocker- Wheeler  Co. 

Hendrie  *  Bolthoff  Mfg. 
&  Supplv  Co. 

Sprague  Electric  Works 

Giants,  Hydranlic 

Abendroth  &  Root  Mfg. 
Co. 

Hendv  Iron  Wks.,  .Joshua 

New  York  Engr.  Co. 

Gold  Washing  Appar¬ 
atus 

Yuba  Construction  Co. 

Graphite 

Dixon  Crucible  Co.,  Jos. 

Hangers 

See  Pulleys,  Shafting 
and  Hangers 

Heaters.  Feed  Water 

Alberger  Pump  &  Con¬ 
denser  Co. 


Hoists,  Air 

Ingersoll-Rand  Co. 

Hoists,  Electric 

Alberger  Pump  &  Con¬ 
denser  Co. 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Denver  Engr.  Works  Co. 
Dillon-Box  Iron  Works 
Flory  Mfg.  Co.,  S. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 
Lldgerwood  Mfg.  Co. 
Mine  &  Smelter  Supply 
Co. 

’Northern  Engr.  Works 
Power  &  Mining  Ma¬ 
chinery  Co. 

Sprague  Electric  Works 
Sullivan  Machinery  Co. 
Vulcan  Iron  Works 
Wellman-Seaver-Mor- 
gan  Co. 

Yale  &  Towne  Mfg.  Co. 

Holsts,  Gas  and  Gaso¬ 
line 

Witte  Iron  Works  Co. 

Holsts,  Hand 
Yale  &  Towne  Mfg.  Co. 
Hoists,  Head  Gate 
Smith  Co.,  S.  Morgan 

Hoists,  Steam 

Bacon,  Earle  C. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Danville  Foundry  &  Ma¬ 
chine  Co. 

Denver  Engr.  Works  CoT 
Flory  Mfg.  Co.,  S. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 
Lldgerwood  Mfg.  Co. 
Mine  &  Smelter  Supply 
Co. 

Nordberg  Mfg.  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sullivan  Machinery  Co. 
Union  Iron  Works  Co. 
Vulcan  Iron  Works 
Wellman-Seaver-Mor- 
gan  Co. 

Hose 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
Sprague  Electric  Works 

Hose  Couplers 

Ingersoll-Rand  Co. 

Injectors 

Jenkins  Bros. 
Lunkenhelmer  Co.,  The 

Jaw  Plates 
Chroipe  Steel  Works 

Jigs 

American  Concentrator 
Cq. 

Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Dlllon-Box  Iron  Works 
McLanahan-Stone  Ma¬ 
chine  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Joint  Pipe 

National  Tube  Co. 

Laboratory  Supplies 

See  Assayers’  and  Chem¬ 
ists’  Supplies 

Lamps,  Acetylene 
Simmons  Co.,  John 
Levels  and  Rules 

Ainsworth  &  Sons,  Wm. 
Berger  &  Sons.  C.  L. 
Gurley,  W.  &  L.  EJ. 
Keuffel  &  Esser  Co. 
Lufkin  Rule  Co. 

Weber  &  Co.,  F. 

Loeomotlves,  Com¬ 
pressed  Air 

Porter  Co.,  H.  K. 
Locomotives,  Electric 
Atlas  Car  &  Mfg.  Co. 
Electric  Locomotive  & 
Car  Co. 

Locomotives,  Gasoline 

Vulcan  Iron  Works. 
Whitcomb  Co.,  Geo.  D. 


Locomotives,  Steam 

American  Locomotive 
Co. 

Porter  Co.,  H.  K. 

Vulcan  Iron  Works 

Lubricants 

Dixon  Crucible  Co.,  Jos. 

Lubricators 

Lunkenhelmer  Co.,’  The 

Whitcomb  Co,.  Geo.  D. 

Machinists 

Abendroth  &  Root  Mfg. 
Co. 

Malleable  Castings 

Marlon  Malleable  Iron 
Works,  The 

Mercury 

Braun  Corporation,  The 

Braun-Knecht-Heimann 

Co 

Mills,  Bali  and  Pebble 

American  Grondal  Co. 

Hardinge  Conical  Mill 
Co. 

Mixing  Machines 

Conveying  Weigher  Co. 

Monel  Metal 

International  Nickel  Co. 

Motors 

Crocker-Wheeler  Co. 

Sprague  Electric  Works 

Nalls  and  Spikes 

American  Steel  &  Wire 
Co. 

Oil  and  Grease  Cups 

Lunkenhelmer  Co. 

Ore  Testing  Outfit 

Ledoux  &  Co.,  Inc. 

Ricketts  &  Banks 

Ore  Washers 

McLanahan-Stone  Ma¬ 
chine  Co. 

Ores  and  Metals,  Buyera 
and  Sellers  of 

American  Metal  Co. 

American  Smelting  A 
Refining  Co. 

American  Zinc,  Lead  & 
Smelting  Co. 

Balbach  Smelting  &  Re¬ 
fining  Co. 

Bartlesville  Zinc  Co. 

Beer.Sondhelmer  &  Co. 

Blackwell  Sons  Co.,  Geo. 
G. 

Consolidated  Mining  & 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 

Ducktown  Sulphur,  Cop¬ 
per  &  Iron  Co.,  Ltd. 

Granby  Mining  &  Smelt¬ 
ing  Co. 

Hegeler  Hros. 

Illinois  zinc  Co. 

International  Nickel  Co. 

International  Smelting 
&  Refining  Co. 

Irvington  Smelting  & 
Refining  Works 

Matthlessen  &  Hegeler 
Zinc  Co. 

Mountain  Copper  Co. 

Nichols  Copper  Co. 

Pass  &  Sons,  Ltd.,  Cap¬ 
per 

Pennsylvania  Smelting 
Co. 

Phelps,  Dodge  &  Co. 

United  Metals  Selling 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 

Vogelstein  &  Co.,  L. 

Packing 

Jenkins  Bros. 

Schieren  Co..  Chas.  A. 

Smooth-On  Mfg.  Co. 

PaintN  and  Oils 

Dixon  Crucible  Co.,  Jos. 

Highland  Chemical  Pro¬ 
ducts  Co. 

Paints,  Cyanide 

Toch  Bros. 

Paints,  Damp  Proof,  Ce¬ 
ment  Floor  and  Acld- 
RcMlsting 

Toch  Bros. 


Patent  Attorneys 
Norris,  J.  L. 

Perforated  Metals 

Harrington  &  King 
Perforating  Co. 
Hendrick  Mfg.  Co. 

Plek  Machines 

Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

Plek  Points 

Marion  Malleable  Iron 
Works 

Pipe 

National  Tube  Co. 

Pipe  Covering 
Highland  Chemical  Pro¬ 
ducts  Co. 

Pipe  Fittings 

Lunkenhelmer  Co.,  The 
National  Tube  Co. 

Pipe  Preservative 
Highland  Chemical  Pro¬ 
ducts  Co. 

Pipe  Riveted 

Abendroth  &  Root  Mfg. 
Co. 

American  Bridge  Co. 

Pipe,  Steel 

New  York  Engr.  Co. 
Smith  Co.,  S.  Morgan... 

Pipe  Shoes 

Marlon  Malleable  Iron 
Works 

Pipe  Welding 

Goldschmidt-Thermlt 

Co. 

Pipe,  Wood 

Pacific  Tank  &  Pipe  Co. 
Redwood  Manufacturers 
Co. 

Washington  Pipe  & 
Foundry  Co. 

Platinum  Goods 
Baker  &  Co.,  Inc. 

Pneumatic  Tools 

Chicago  Pneumatic  Tool 
Co. 

Cleveland  ROck  Drill  Co. 
Ingersoll-Rand  Co. 

Producers,  Gas 

Power  &  Mining  Ma¬ 
chinery  Co. 

Well  man- Seaver-Mor- 
gan  Co. 

Westlnghouse  Mach.  Co. 

Publishers 

McGraw-Hill  Book  Co. 

Pulleys.  Shafting  and 
Hangers 

:ialdwell  &  Son  Co.,  H.  W. 
Tyatt  Roller  Bearing  Co. 
Robins  Conveying  Belt 
Co. 

Saginaw  Mfg.  Co.  . 
Stephens-Adamson  Mfg. 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Pulverisers 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Engr.  Works  Co. 
Hardinge  Conical  Mill 
Co. 

Kent  Mill  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Sturtevant  Mill  Co. 
Traylor  Engr.  &  Mfg.  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Pumps,  Boiler  Feed 

Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works.  A.  S. 

Deane  Steam  Pump  Co. 
De  Laval  Steam  Turbine 
Co. 

Demlng  Co. 

Jeanesvllle  Iron  Works 
Keystone  Test  Drill  Co. 
Mine  &  Smelter  Supply 
Co. 

National  Transit  Co. 
Westinghouse  Mach.  Co. 
Worthington,  Henry  R. 


June  28,  1913  /?eZZtn^-THE  ENGINEERING  &  MINING  JOURNAI^Ngcftow  61 


An  Ore-Testing  Plant 

equipped  solely  for  determining  the 
best  treatment  of  ores,  for  testing  the 
efficiency  of  processes,  and  for  research 
work  in  milling  and  metallurgy. 

For  more  than  twenty  years  have  spe¬ 
cialized  in  this  work.  Plant  recently 
enlarged  and  testing  equipment  largely 
increased.  We  invite  difficult  prob¬ 
lems  in  ore  treatment. 

RICKETTS  &  BANKS  I  i 

Mining,  Metallurgical  and  Chemical  Engineers 

NEW  ADDRESS 

80  Maiden  Lane,  New  York 


HOLLOW 

Rock  Drill  Steel 

SOLID 

Rock  Drill  Steel 

Hexagon,  Octagon,  Quarter- 
Octagon,  Round  and  Cruciform. 

A.  MILNE  &  COMPANY 

(Established  1887) 

745  Washington  St.  New  York  8  Oliver  St.,  Boston,  Mass. 

Chicago  Branch:  180  North  Dearborn  St.,  Chicago,  Ill. 

Sole  and  Direct  Repreaenatives  for  the  United  States  and  Canada 


Ruggles-Coles  Ore  Dryer. 


Avoid  the  Bugaboo 

of  “moisture  deduction”  by  drying  your  ores  at 
the  mine.  Over  36  Ruggles-Coles  Dryers  are 
now  being  used  for  this  purpose  for  they  have 
been  found  to  effect  a  large  saving. 

Drying  of  ore  at  the  mine  means  saving  in 
freight;  elimination  of  the  difficulties  of  hand¬ 
ling  frozen  ore;  and  the  avoiding  of  the  danger  of 
furnace  explosions. 

Ruggles-Coles 

DRYERS 

have  stood  up  to  the  work  placed  upon  them 
where  previously  other  dryers  have  failed.  The 
reason  for  this  is  that  they  are  designed  on  the 
correct  principle  and  the  highest  class  of  work¬ 
manship  and  material  is  put  into  their  construc¬ 
tion.  The  Ruggles-Coles  “Double  Shell”  Dryer 
is  designed  not  to  be  sold  in  competition  with 
others  but  to  dry  at  the  lowest  ultimate  cost 
scores  of  organic  and  inorganic  materials. 


Shall  we  send  you  booklet  "What  We  Dry}" 

Ruggles-Coles 
Engineering  Co. 

McCormick  Bldg.  50  Church  St. 

CHICAGO  NEW  YORK 

37-114 
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Pumps,  Centrifugal 

Alberger  Pump  &  Con¬ 
denser  Co. 

Byron  Jackson  Iron 
Works 

Deane  Steajn  Pump  Co. 
De  Laval  Steam  Turbine 
Co. 

Deming  Co. 

Epping-Carpenter  Pump 
Co. 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 
Jeanesville  Iron  Works 
Keystone  Test  Drill  Co. 
Krogh  Pump  Mfg.  Co. 
Mine  &  Smelter  Supply 
Co. 

Prescott  Steam  Pump 
Co.,  Fred  M. 

Union  Iron  Works  Co. 
Wood  &  Co.,  R.  D. 
Worthington,  Henry  R. 
Tuba  Construction  Co. 

Pumps,  Deep  Well 

Keystone  Test  Drill  Co. 
Starrett  Pump  &  Mfg. 
Co. 

Pumps,  Pneumatic 

Ingersoll-Rand  Co. 
Starrett  Pump  &  Mfg. 
Co. 

Pumps,  Rotary 

Byron  Jackson  Iron 
Works 

Connersville  Blower  Cc 
Deane  Steam  Pump  Co. 
Deming  Co. 

Jeanesville  Iron  Works 
Krogh  Pump  Mfg.  Co. 
Mine  &  Smelter  Supply 
Co. 

Pumps,  Sand 

Frenler  &  Son,  J.  H. 
Pumps,  Sinking 
Byron  Jackson  Iron 
Works 

Cameron  Steam  Pump 
Works.  A.  S. 

Deane  Steam  Pump  Co. 
Jeanesville  Iron  Works 
Worthington,  Henry  R. 

Pumps,  Turbine 

Alberger  Pump  &  Con¬ 
denser  Co. 

Worthington,  Henry  R. 
Pumps,  Vacuum 
Alberger  Pump  &  Con¬ 
denser  Co. 

Cameron  Steam  Pump 
Works,  A.  S. 
Connersville  Blower  Co. 
Oliver  Continuous  Filter 
Co. 

Yuba  Construction  Co. 
Quarrying  Machinery 
Chicago  Pneumatic  Tool 
Co. 

Cleveland  Rock  Drill  Co. 
Ingersoll-Rand  Co. 
Sullivan  Machinery  Co. 

Quicksilver 

Atkins,  Kroll  &  Co. 
Braun  Corporation.  The 
Braun-Knecht-Heimann 
Co. 

Rams,  Hydraulic 

Hendy  Iron  Wks.,  Joshua 

Rails 

Koppel  Co.,  Orenstein- 
Arthur 

Rammern*  Sand 
Ingersoll-Rand  Co. 


Receivers,  Air 
Ingersoll-Rand  Co. 
Repairs 

Goldschmidt  Thermit 
Co. 

Rolling  Mills,  Copper 

Hussey  &  Co.,  C.  G. 

Rolls,  Crushing 
Bacon,  Earle  C. 

2!olorado  Iron  Works  Co. 
Cresson-Morrls  Co. 
Denver  Engr.  Works  Co.  ‘ 
Dlllon-Box  Iron  Works 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Lane  Mill  &  Mchry.  Co. 
Mine  &  Smelter  Supply 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Standard  Steel  Wks.  Co. 
Sturtevant  Mill  Co. 
Traylor  Engr.  &  Mfg.  Co. 

Rope,  Manila  and  Jute 

Leschen  &  Sons  Rope 
Co.,  A. 

Rope,  Wire 

American  Steel  &  Wire 
;  Co. 

Leschen  &  Sons  Rope 
Co.,  A. 

Roebling’s  Sons  Co.,  J.  A. 
Samplers 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Colorado  Iron  Works 
Denver  Engr.  Works  Co. 
Denver  Fire  Clay  Co. 
Dlllon-Box  Iron  Works 
Electric  Locomotive  & 
Car  Co. 

Schools  and  Colleges 

Michigan  College  of 
Mines 

Screens 

American  Concentrator 
Co. 

Colorado  Iron  Works  Co. 
Cresson-Morrls  Co. 
Denver  Engr.  Works  Co. 
Harrington  &  King 
Perforating  Co. 
Hendrick  Mfg.  Co. 
Ludlow-Saylor  Wire  Co. 
MeLanahan-Stone  Ma¬ 
chine  Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Stephens-Adamson  Mfg. 
Co. 

Sturtevant  Mill  Co. 

Separators 

American  Grondal  Co. 
American  Zinc  Ore  Sepa¬ 
rating  Co. 

Delster  Machine  Co. 

Separators,  Magnetic 

American  Grondal  Co. 
Cresson-Morrls  Co. 

Shafting 

See  Pulleys,  Shafting 
and  Hangers 

Sheaves 

Denver  Engr.  Works  Co. 
Leschen  &  Sons  Rope 
Co..  A. 

Stephens-Adamson  Mfg. 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Shovels,  Electric 
Sprague  Electric  Works 


Sheets,  Copper 
Hussey  &  Co.,  C.  Q. 

Shells  and  Rings 
Chrome  Steel  Works 
Standard  Steel  Wks.  Co. 

Shoes,  Dies  and  Cams 
Chrome  Steel  Works 
Denver  Engr.  Works  Co. 
Standard  Steel  Wks.  Co. 
Union  Iron  Works  Co. 

Shovels 

Wyoming  Shovel  Works, 
The 

Shovels,  Steam 
American  Locomotive 
Co. 

Brown  Hoisting  Machin¬ 
ery  Co. 

Sieves 

Braun  Corporation,  The 
Braun-Knecht-Heimann 
Co. 

Denver  Fire  Clay  Co. 
Ludlow-Saylor  Wire  Co. 

Sintering  Plants 

Dwight  &  Lloyd  Sinter¬ 
ing  Co. 

Slime  Tables 

Diester  Concentrator  Co. 
Mine  &  Smelter  Supply 
Co. 

Traylor  Engr.  &  Mfg.  Co. 
Sluices,  Steel 
New  York  Engr.  Co. 
Smelters  and  Refiners 
American  Smelting  & 
Refining  Co. 

American  Zinc,  Lead  & 
Smelting  Co. 

Balbach  Smelting  &  Re¬ 
fining  Co. 

Consolidated  Mining  & 
Smelting  Co.  of  Can¬ 
ada,  Ltd. 

Granby  Mining  &  Smelt¬ 
ing  Cc 

International  Smelting 
&  Refining  Co. 
Irvington  Smelting  & 
Refining  Works 
Matthlessen  &  Hegeler 
Zinc  Co. 

Pennsylvania  Smelting 
Co. 

U.  S.  Smelting,  Refining 
&  Mining  Co. 
Vogelsteln  &  Co.,  L. 

Springs 

American  Steel  &  Wire 
Co. 

Standard  Steel  Wks.  Co. 

Stamp  Mills 

Colorado  Iron  Works  Co. 
Denver  Engr.  Wks.  Co. 
Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Lane  Mill  &  Mchry.  Co. 
Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 
Union  Iron  Works  Co. 

Staples 

American  Steel  &  Wire 
Co. 

Steel,  Drill 

Ingersoll-Rand  Co. 

Milne  &  Co.,  A. 

Steel,  Manganese 
Taylor- Wharton  Iron  & 
Steel  Co. 


Steel,  Structural 
American  Bridge  Co. 
Stokers,  Mechanical 
Westinghouse  Mach.  Co. 
Switchboards 

Stromberg-Carlson  Tele¬ 
phone  Mfg.  Co. 

Tanks 

Abendroth  &  Root  Mfg. 
Co. 

Pacific  Tank  &  Pipe  Co. 
Redwood  Manufacturers 
Co. 

Wood  &  Co.,  R.  D. 

Tapes,  3Ieasuring 
Keuffel  &  Esser  Co. 
Lufkin  Rule  Co. 

Telephone  Supplies 

Stromberg-Car’son  Tele¬ 
phone  Mfg.  Co. 

Telephone,  311ne 

Stromberg-Carleon  Tele¬ 
phone  Mfg.  Co. 

Thickener,  Continuous 
Settling 

Denver  Engr.  Works  Co. 
Dorr  Cyanide  Mach.  Co. 

Timber  Framers,  31ine 

Denver  Engr.  Works  Co. 

Tires 

Standard  Steel  Wks.  Co. 

Tramways 

Brown  Hoisting  Machin¬ 
ery  Co. 

Leschen  &  Sons  Rope 
Co..  A. 

Roebling’s  Sons  Co.,  J.  A. 
Transformers 
Crocker-Wheeler  Co. 
Electric  Locomotive  & 

Hendrie  '&  Bothoff  Mfg. 
&  Supply  Co. 

Transits 

Ainsworth  &  Sons,  Wm. 
Bausch  &  Lomb  Optical 
Co. 

Berger  &  Sons,  C.  L 
Buff  &  Buff  Mfg,  Co, 
Gurley,  W.  &  L,  E. 
Heller  &  Brightly 
Keuffel  &  Esser  Ca 
Weber  &  Co.,  F. 

Traps,  Steam 

Jenkins  Bros. 

Newhall  Engineering 
Co.,  Geo.  M. 

Trolleys,  Overhead 

Brown  Hoisting  Machin¬ 
ery  Co. 

Yale  &  Towne  Mfg.  Co. 

Tube  3Iills 

Colorado  Iron  Works  Co. 
Denver  Engr.  Works  Co. 
Hardlnge  Conical  Mill 
Co. 

Power  &  Mining  Ma¬ 
chinery  Co. 

Traylor  Engr.  &  Mfg.  Co. 

Tubing 

National  Tube  Co. 
Turbines,  Steam 

Alberger  Pump  &  Con¬ 
denser  Co. 

De  Laval  Steam  Turbine 
Co. 

Westinghouse  Mach.  Co. 


Turbines,  Water 

Leffel  &  Co.,  James 
Mine  &  Smelter  Supply 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Turntables 

American  Bridge  Co. 
Electric  Locomotive  & 
Car  Co. 

Koppel  Co.,  Orensteln 
Arthur 

Unions 

Lunkenhelmer  Co. 
National  Tube  Co. 

Valves 

Homestead  Valve  Mfg. 
Co. 

Jenkins  Bros. 
Lunkenhelmer  Co.,  The 
National  Tube  Co. 
Newhall  Engineering 
Co.,  Geo.  M. 

Whitcomb  Co.,  Geo.  D. 
Water  Skips 
Denver  Engr.  Works  Co. 
Wellman-Seaver-Mor- 
gan  Co. 

Waterproofing  Com¬ 
pound 

Toch  Bros. 

Water  Wheels 

Hendrie  &  Bolthoff  Mfg. 

&  Supply  Co. 

Hendy  Iron  Wks.,  Joshua 
Mine  &  Smelter  Supply 
Co. 

Wellman-Seaver-Mor- 
gan  Co. 

Weighing  Slaehines 

Conveying  Weigher  Co. 
The 

Welding 

Goldschmidt  Thermit 
Co. 

Wheels 

Standard  Steel  Wks.  Co. 
Wheels,  Car 
Atlas  Car  &  Mfg.  Co. 
Electric  Locomotive  & 
Car  Co. 

Sanford-Day  Iron  Co. 
Standard  Steel  Wks.  Co. 
Watt  Mining  Car  Wheel 
Co. 

Wheels,  Turbine 

Smith  Co.,  S.  Morgan 
Winebes  and  Crabs 
Brown  Hoisting  Machin¬ 
ery  Co. 

Whistles 

Lunkenhelmer  Co.,  The 
WInehes  and  Crabs 
Yale  &  Towne  Mfg.  Co. 
Wire  and  Cable 
Roebling’s  Sons  Co.,  .1.  A. 
Stromberg-Carlson  Tele¬ 
phone  Mfg,  Co, 

Wire  and  Cable,  Eleetrie 

American  Steel  &  Wire 
Co. 

Wire  Cloth 

I,udlow-Saylor  Wire  Co. 

Zinc  Dust 

Atkins,  Kroll  &  Co. 


USE  THIS  INDEX  AS  A 
GUIDE-CONTINUOUSLY 

IT  CONTAINS  THE  NAMES  OF  THE  MANUFACTURERS 
OF  MINING  MACHINERY.  EQUIPMENT  AND  SUPPLIES 
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Less  Time  for  Separation 

Are  you  using  the  solid  form 
of  cathodes?  If  so,  try 

Baker  Cathode 

of 

Platinum  Gauze 

or 

Perforated  Sheet 

They  assure  you  of  a  greater  uni¬ 
formity  in  current  density  and  a 
freer  escape  of  disengaged  gases. 

They  make  positive  a  uniform  de¬ 
posit  of  metal — they  eliminate  loss 
from  peeling.  Q 


We  have  a  reference  book — “Data 
Concerning  Platinum”  that  every 
metallurgist  will  appreciate.  Send 
for  one. 


Baker  &  Co.,  Inc. 

420  N.  J.  R.  R.  Ave.,  Newark,  N.  J. 

New  York  Office,  30  Church  St. 
C.O.BAKER,  Prea.  C.W BARER,  Vice  Prea. 


THE  BROWNHOIST  LOCOMOTIVE  CRANE 
will  handle  your  material  at  a  low  figure 

whether  it  be  ore,  coal,  limestone,  coke,  sulphur,  earth  or  any  loose  material.  And 
this  can  be  done  by  one  man,  the  crane  operator.  It  is  being  used  by  mines  and 
mills  in  all  sections  of  the  country. 

Have  you  ever  considered 
using  a  locomotive  crane? 

The  many  handling  problems 
around  yotu*  plant  require  some 
kind  of  a  hoisting  and  conveying 
machinery.  In  the  majority  of 
cases,  the  locomotive  crane  is  the 
best  machine  for  this  work.  Other 
mines  and  mills  are  using  this  crane 
and  they  will  tell  you  what  it  can 
do.  Ask  the  man  who  has  one. 

Oiir  catalog  shows  who  is  using  this 
crane  and  how  it  is  used.  Send  for  it. 

The  Brown 

Hoisting  Machinery  Co. 

Cleveland,  Ohio 


New  York 
Chicago 


Pittsburgh 
San  Francisco 


Magnetic  Separators  in  a 
Grondal  Plant 


These  magnetic  separators  are  operating  with 
the  other  concentrating  machinery  in  this  plant 
under  Grondal  patents. 

We  design  and  build  complete  plants  for  magnetic 
concentrating,  briquetting  and  sintering  of  low  grade  iron 
ores,  pyrites  residues  and  flue  dust. 

Have  us  send  our  booklet 

THEAMERlCANr^RONDAL/^Q 

/AsochurchstxJ  new  yorkv.^ 
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Carbon  (Black  Diamonds)  and  Bortz 

For  Diamond  Drills  and  All  Mechanical  Purposes 

ABR.  LEVINE  -  35  Nassau  St.,  New  York 

Highest  Prices  Paid  For  Used  Stones  and  Fragments 


NICHOLS  COPPER  CO. 

25  Broad  Si.  NEW  YORK 

COPPER  REFINERS 

Consignments  of  Ores,  Mattes  and 
Blister  Copper  Solicited 

COPPER  SULPHATE 


Automatic 

Improved 

For  All 
Materials 


DRYERS 


Economical 
Efficient 
Great  Capacity 
American 
Process  Co 
68  William  St 
NEW  YORK 


ff'ri/e  for  our 
IMorriptiw  PamphletM. 
Oorrtfpondtwx,  Invited, 


FERRO  ALLOYS,  METALS  and  ORES 


Tungsten 

Molybdenum 

Chrome 

M 

b 

T 

Tungsten 

Molybdenum 

Chromium 

S  ' 

U 

N 

Q 

^Silicon 

Vanadium 

A 

Anti- 

R 

Phosphorus 

L 

Friction 

1 

E 

Tan 

S 

Manganese 

s  . 

Fluorspar 
French 
Chalk 
Graphite 
•Talc 
Pencils 
and  all 
Foundry 


QEO.  G.  BLACKWELI.,  SONS  Ss  CO.,  Ltd., 

Tha  Albany,  Liverpool,  Eagland. 

Manufatitarers,  Metallurgists,  Mine  Owners,  Merchants. 
WORKS:  Garston  Docks. 

CODES:  A.  B.  G.,  Moreing  &  Neal,  Liebers  and  Western  Union. 
Agents  in  the  U.  S.  A.  for  our  Fluor  Spar — 

The  Pennsylvania  Salt  Mfg.  Co.,  Pittsburg,  Pa. 
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TANKS  AND  PIPE 

Made  of  California  Redwood  or  Douglas  Fir 

CYANIDE  PLANTS 


Wo  make  a  specialty  of  machine  banded  wood  pipe  for  mines 
and  city  systems — it  does  not  corrode — is  easily  transjxirted  and 
laid —  pressures  up  to  400  ft.  head. 

ZINC  Lathes— CLASSIFIERS 
automatic  distributers 


Address  nearest  office  for  catalog  or  information,  “Dept.  F.” 


PACIFIC  TANK  &  PIPE  COMPANY 

Fifth&  Bryant  Sts.,  San  Francisco :  Kenton  Sta.,  Portland, Ore. :  Equitable  Bk.  Bldg.,  Los  Angeles 

Succeeding;  National  Wood  Pipe  Co.  Pacific  Tank  Company 


Jenkins  ’96  Sheet  Packing 


All  Genuine  Bears  the  Trade  Mark 


Tightly  Packs  all  kinds  of  Steam  Flange  Joints.  Very 
little  time  is  required  in  applying  it,  and  when  joint  has 
been  made  it  will  last  for  years  without  further  attention. 

Its  lasting  qualities  save  the  owner  from  loss  of  steam,  and 
secure  for  the  engineer  immunity  from  the  trouble  and 
vexation  of  leaky  joints. 

Alade  in  sheets,  different  thicknesses;  and 
also  in  gaskets  cut  to  any  size  or  shape. 

New  York  Boston  Jenkins  Bros.  Philadelphia  Chicago 


ANNOUNCEMENT 


TTie  Oliver  Continuous  Filter  Co.  will  hereafter  act  as 
agent  for  The  Moore  Filter  Co.  and  will  contract  to  sell 
Moore  Movable  Leaf  Filters.  ‘ 

Moore  Stationary  Leaf  Filters. 

Oliver  Continuous  Filters. 

Purchasers  will  be  granted  license  to  operate  under  Moore  Process  Patents. 


Oliver  Continuous  Filter  Co.,  San  Francisco,  Cal. 
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Test  Boring  i^ith 
Diamond  Core  I 
Drill 


OliOe  Bridge 
^  ^Dam 


On  the  Catskill  Aqueduct 


Has  Given  Efficient  Service 


Sullivan  Machi 


^mUrioen  Air  Compressors 
Veu>  York  City  Tunnel 


Drills  at  Hudson 
Tunnel  ^ 


Corliss  Air  Compressors  at  Moodna  Tunnel 


Sullivan  Machinery  Company 

122  So.  Michigan  Avenue  Chicago,  Illinois 


Chicago,  Illinois 


